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MNOMNPABKA 


B cratpe B. VW. Tatianyka «O nenuneiuprx Kone6enusx B caaOOM BHeIWHEM Nowe, 
ONuCHIBaeMBIX: ypaBHenHusmu JlarpaHxKa», MomemenHol B JIAH, 1. 133, Ne 4, 1960 r., 


cleqyeT uTaTb: 
cuctemy (1) 
ah. ONL OL 
Paced elon Af ak By Ses k= ty epeyi n)i | 
dt’ 0), Ogk Q, ( n) ( ) 
cuctemy (2) 
DBs Oe ‘ 
ao, aaa eee ie) 
cuctemy (10) 
da 1 - ap { dq (a, p)) | 
di — Eva & a 0(@)[1— E’ (a ° ~ da (10) 
cuctemy (19) 
dw, 
Free io (19) 
Sak. 1326 


T00081 Tlognucano: x neuatu 16/II—1964 r. Tupax 5100 9K3. 
Popmar Oymarn 70X 1081/15. By. a. 81/4 Tleu. a. 22,64 +5 BKaeek. Yu.-u3q. a. 23,8 
2-a Tunorpapusa Vanateapcrpa Axanemuu Hayxk CCCP. Mocxsa. Uly6uuckuh neps 10 


ee ees 


ee te ae > ee 


Aoraage Akagqemuu nayrx CCCP 
1961. Tom 136, N 6 


MATEMATHKA 


r. A. BECCMEPTHbIX 


am) NOBEXEHWU MOMPABOK B HEKOTOPbIX METOJIAX 
MIPHBJIMPKEHHOPO BbIYMHMCJIEHWA TPAHHILL CIEKTPA 
CAMOCOMPSADKEHHOFO OTMEPATOPA 


(ITpedcmaeaeno akademuxom [. H. Tempoesim 1 X 1960) 


1. yers A — anueiinnrit OrpaHHYeHHbIi NMOMJOKUTeIbHO OMpeeJeHHbIl 
CaMOCONPAXKeHHbIN ONepaTOp H NycTb TpeOyerca HaliTH OJHY U3 pan m 
ero ciekTpa. O6niuHO Ama 3TOrO KOHCTpyupyercA HeKOTOpad TocMe_OBAaTeIb- 
HOCTb 3JIEMCHTOB {X,} TaK, UTO YHCOBAA NOCIeOBATeMbHOCTb 


(Axe 


Lat Xn) 


UW, in =D paDale 5 (1) 


_ CXOMMTCH K- HMCKOMOH rpaHHue cneKTpa. IIpu nocrpoeHun nocmexoBaTeJb- 


HOCTH {Xp} UPHXOMHTCA BEIUHCIATh BEKTOPbI-MompaBkKH 6, = Xn41— Xn. Ha ce- 
MUHape 0 @yHKUHMOHaJIbHOMy aHalH3y Boponexckoro rocyflapcTBeHHOro 
yHupepcuteta M. A. Kpacnocesbckuit BbICKagal Mpesnosomenne (cM. Takxe (*)), 
YTO B pxAJe MeTOJOB BeKTOPHI-HompaBkH 6, MOryT ObITb MCHOJIb3OBaHbI Js 
NOJYYeHHA JOUONHUTeNbHOM MHpopMauuA oO creKTpe onepatopa A. Oxasa- 
NOCb, 4YTO 9TO JeHCTBHTebHO Tak. HexoTopble pe3yJibTaTbl B 3TOM Hallpas- 
JIGHHH yKa3aHbl B (”,°). Sfecb IPHBORAATCA HOBbIC Pe3yJIbTATHI. ir 

2. O6osHauHM BepXHIOIO H HMDKHIOIO TpaHHUbl CieKTpa onepaTopa A co- 
OTBETCTBeEHHO yepes M u m (O<.m<M). IlocnexopatebHOcTbh 3/IEMeHTOB 
{Xn} MpocTtpanctspa H GyfeM Ha3bIBaTh 9KCTPeMAIbLHOH Wa yHKIUHO- 
Hasia 


Ax 
jti(x) = “ - ; (2) 
eCJIH 
Lim 1 (X,) == "7 (3) 
R->0o 
HJIH 
lim w (a) = Mi: (4) 
k->00 


IIpv 9TOM, ecuIM BbINONHeEHO paBeHCTBO (3), TO MOCMeOBaTeMbHOCTh {Xr} 
OyeM Ha3bIBaTh MHHUMH3SUPYWIMeH, a MPH BbINONHeEHHM paBencTBa 
(4) -MakcuMu3upylwime;l. 

UYepes £, o603HauuM cnekTpasbHy10 yHkuMIo Onepatopa A; yepes A (x) — 
MpoeKuM1Io 3yieMeHTa AX Ha MOMMpocTpaHCTBO, OPTOrOHaJbHOe B/IeMeHTY Xx. 
Jlerko mpopeputh, TO 


A (x) = Ax —p(x)x. (5) 
Makcumusupyrouly10 MocseqOBaTebHOCTh 3/IeEMeHTOB {Xp} Ha3OBeM 6 H- 


9KCTpeMasJbHOH Aan PyHKWHOHANA w(x), ECM MA COOTBETCT- 
-BYylolmeH eli nociesqosBaTembHocTH {A; = A(x,)} CipaBeqJIMBbI COOTHOMMeHHA 


Prt ae 0. ea ncls Soemale a mlire: (ala 12. 


k->oco 


MvnuMusHpyIolly!o MOCJeOBaTeIbHOCTb {Xp} ..HaSOBEM CH JIbHO MHHh- 
MH3HPYIOWeH, CCH BbINOIHeHbI CJlefyioulMe yCJOBHA: a) m — M30JIMpo- 
BaHHasd TOUKa cieKkTpa onepatopa A: 6) |A,|—0 (k=9, 1, 2,...), iim (Ag) = 

—>50 


=m, Tile m,— HavMeHbIllee UHCO cMeKTpa, OoOJbulee 4eM 7M. 

AHaNOrHuHO MaKCHMM3HPYIOULyIO MOCJeLOBaTeJIbHOCTb 3JICEMCHTOB Ha30BeM 
CHAbHO MAKCUMH38uHpPywulelH, ecu: a) M—u30nMpoBaHHaxA ToOUKa 
cnektpa onepatopa A; 6) ||A,|=-0 - (k=O, 1, 2...), Timms (Ap) == Mj; 

—>0o 
rae M,—uan6oupilee aco ciekTpa, MeHbiuee yem M. 

B jlaibHelilieM TOJle3HO HMeTb B BHy CJleflyroulMe MpoctTble PakThl: 

1) Ecan m (coorpercrpeHHo M) He ABJIAeTCA COOCTBEHHBIM YHMCJIOM Onepa- 
topa A, TO MMHUMUB3Hpyr1ollad (COOTBeETCTBeEHHO MaKCHMUS3HPpytolllaa) nocse- 
JOBATEIbHOCTh HOPMMPOBAHHbIX 3/CMCHTOB {Xp = Xp/|| xxl} Cabo cxomutca 
K Hyw0 B Tipocrpauctse /7. 

2) Ecau m (coorperctneHHo M) — u30.1MpoBaHHoe COOCTBeHHOe 4HCJIO 
oneparopa A KOHeYHOM KpaTHOCTH, TO MHHHMH3Hpyloulad (COOTBeETCTBeHHO 
MAKCHMH3HPyYIOllan) MOCJeLOBaTeJIbHOCTh HOPMHPOBaHHbIX 9JIEMEHTOB {Xp = 
= Xn/||Xn|l} cxofMTCA «NO HallpaBseHHiO» K HEKOTOPOMy BeKTOpy e, COOTBETCT- 
BYIOIeMy COOCTBeEHHOMy uNcsy m (cooTBeTcTBeHHO MM), T. e. 


LES a 
lim sin? (%2,¢e== Lim [T= ee. 


n->co 1-00 i 


3) Ecnu m, (cooTBetctBeHHo M,) He ABMAeTCH COOCTBEHHBIM YHCJIOM oTie- 
patopa A Hu HoOCcMefOBaTebHOCTh {X,} CHIbHO MHHHMH3Hpytollan (cooTBeTcT- 
BeHHO CHJIbHO MAaKCHMH3Hpylollad) WA dyHKWHOHasa p(x), TO COOTBeTCT- 
Bylollan elf mocefopaTembHOCTB {Ap = A (xn) /||A (xx) |} cma60 cxogutca kK 
Hysi0 B TpocrpauctBe H. 

4) Ecnu 2%e m, (cooTBeTcTBeHHO M,) ABAAeTCH H30JIMPpOBaHHbIM coocrT- 
BeHHBIM UHCJIOM OMepaTopa A KOHeYHOH KpaTHOCTH H MOCJIeOBaTeJIbHOCTb 
{X,} CHJIbHO MHHUMH3Hpyloulad (COOTBeETCTBeEHHO CHJIbHO MaKCHMH3Hpyioulas) 


WA yHKWHOHaTa p(x), TO TocmegqoBatTebHocTb {A,} CxOqUTCH «NO HatipaB- 
JIGHHIOo K HEKOTOPOMy COOCTBeEHHOMY BeKTOPy €,, COOTBeETCTBYIOUeMy UHCI 
m, (cooTBeTcTBeHHO M;,). 

Hyoke paccmaTpHBaloTcaA (Ba MeTOJa MpHOMKeHHOrO BHIMHCIeEHHA rpaHHl 
cmekTpa onepatopa A Hu yCTaHaBJHMBaeTCA, YTO MOCEOBATeIbHOCTh NpHOuH- 
*KeHHH {Xz}, MOJyYaeMad TPH HX peasH3alHH, MPH OMpeeMeHHLIX yCNOBHAX 
OblBaeT M60 CHIbHO MHHUMM3HPyiollei, M60 OHIKCTPeMaJIbHOH, M60 CHIbHO 
MaKCHMM3Hpyionlen. 

3. J[1a OTbICKaHMA HMKHel PpaHulpl 7 cnekTpa onepatopaA M.A. Kpacuo- 
CebCKMM Ob mpeqvowen (') HTepallHOHHbI Mpolecc, MOCcJeLOBaTebHOCTb 
NpHOAWKeHHH B KOTOPOM ompeseiseTcA paBeHcTBaMH 


la va 
2) =) fs Aj, (6) 


rye 
Ap = AXp—WrXr, Wr= (XR), Yr = (An). (7) 


b. I]. [yrayespim Opiio moKka3aHo, YTO MOCeLOBAaTebHOCTH {Xp}, NOMYUeH- 
Had m0 dopmyviam (6) — (7), ABIHeTCA MHHUMM3HpyrouleH Aa dyHKMMOHaa 
(x), HW MOJIYYeHbI OL€HKH ObICTPOTbI CXOAMMOCTH paccMaTpHBaemoro Mporecca. 
OxasbiBaeTca, YTO MPH HEKOTOPBIX OFpaHM4eHHAX Ha CeKTp onepaTopa A 
MOXKHO YTBepxKLaTb, TO 3TA NOCMEMOBATeMbHOCTh CHJIbHO MHHUMM3NpywIllar 
AAA PyHKWMOHaNA (x). UMenHo, cnpapeqiuBa: 
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Teopema 1. IJIycmo: 
1) m — us0auposanHaa mouka cnexmpa onepamopa A u 


2) HaYanbHOe NpUoAUMHKeHUe X, BvlOPAHO mak, umo npu smbom & > 0 
| Em+eXo|| > 0, (Ente — Em,—e) X9| > 0. 


To2da nocaedosamenoxocme npubauncenuti {xp}, NOAYYLEHHAA U3 IACMEHMA Xo 
¢ nomou4bIo npoyecca (6) —(7), 16rdemcA cUAbHO mMuKUMUsUpYroLMed Ora bYHKYUO- 
Hana (x). 

Takum o6pasoM, uTepauHoHHbiii mponecc (6) — (7) Mmoxer 6nITb Ucroub- 
30BaH, BOOOIIe TOBOPA, AVIA OHOBPeMeHHOFO BHIYHCIeHHA ABYX TOYeK CHeKTpa 
omepatopa A, ABJIAIOWIMXCA MPH OMpeseeHHEIX YCOBHAX e€FO COOCTBeEHHEIMH 
“uvcwamu. B nocweqHem ci1y4ae C ero MOMOLIbIO MOryT ObITb MOsyueHbI HM CooT- 
BeTCTBY1OllMe COOCTBeHHbI€ BEKTOPHI. 

_ 4. B. H. KocrapuyxKom Spi uccneqosan B (3) uTepalHoHHbIli mpouecc AA 
TIpHOMMKeHHOO BHIMMCeHHA BepXxHeli rpaHuupr M cnekrpa omepatopa A, 
NOCMeEAOBATEMbHOCTh MpHONMKeHHH B KOTOPOM KOHCTpyupyetca mo cdopmyvie 


Z , 
Ayto| e Nh e Ax. (8) 
Up 
IlocnenHee, OYUeCBHIHO, MO?PKHO 3allIHCaTb H Tak: 
2 
Xk = — (xn + my An). (9) 


OrHocuTembHO mipouecca (9) cupaBeszmuBa: 

Teopema 2. /lycmo: 

1) M — u30aupoeannaa mouka cnekmpa onepamopa A u M < 2m; 
2) HaYaNbHOe NPUOGAUIENUe X_) BbIOPAaHO mak, umo npu s‘wobom & > 0 


[(2— Emu.) Xo|>0, |(Em4e— Em_—e) Xo! > 0. 


Toeda nocredosamenbHocmb npubauacenuu {Xp}, NOAYYENHAA U3 aACMeHMA 
Xy € NOMOLbIO Npoyecca (9), ABAAeMCA CUACBHO MaKcuMU3UpYyrOett Ona GbyHK- 
yuonana p(x). : 

Ilyctp L(m, &) — nognpoctpanctso mpoctpanctna H, Ha KOTOpoe Tpoek- 
Tupyer onepatop E,i.; H(m, &)— opToroHalbHoe fonojHenve K L(m, €&) 
B mpoctpanctse H. Byjem roBopHTb, TO HTepalvOHHbIH mpomecc (9) BbI- 
pomkjfaetca BnofznpoctpanctBo H(m, &), ecM NocieqoBaTeNbHOCT 
TIPHOMMKEHUH {x,} UMeeT apy IIeCMEHTOB Xz,, Xp,41 TAKUX, YTO Xz,6H (m, €), 
Xn,i1€H (m, ©). Uepes G, 0603HaYHM COBOKYIHOCTb BCeX 93JIEMeHTOB IpocT- 
pancrsa H, oOnafarollux TeM CBOMCTBOM, YTO eCIH HavabHOe NpHOmMKeHHeE 
Xo BbIOpaHo B G,, TO Mpotecc (9) BbIpowAaeTcA B MOsMpoctpanctTBo H (m, &). 

Teopema 3. J/ycmo: 

1) M— usz0aupoeanHaa mouka cnexkmpa oncpamopa A u M > 2M; 

2) HaYanbHoe NPUbBAUIMKCHUe X_ BblOpAHO mak, amo npu ajwbom & > V) 


| (E — Ey) xo > 9, Emte Xo = 0 
u npu &< &> - 
xX € Ge, 
20e &) — HeKomopoe MuKcupoeaHHoe 4UCAO. 


Tozda nocnredosamerbHocmb npubaudcenuu {Xp}, NOAYLEHHAH UZ Xo C AO- 
MoUoI0 npoyecca (9), seasemca OusKcmpemanocHolt Ord yHKyuoHana | (x). 


OtmeTHM, 4TO X,€G, TIpH & < &, eCJH 


= (Axo, Xo) = 9 


uy (Xo) PGR ,) (m “+ Eo). 
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Teopembl 2 4 3 cipaBeQVIMBbI H JIA TAK Ha3bIBAeMbIX o-IIPOILeCCOB, PacCMo- 
TpeHupix B. IT. Kocrapuykom B (*) (10 aHaJIOru C a-IIpoteccaMH JIA pellleHus 
CHCTeM JIMHeHHBIX aire6pawueckuxX ypaBHeHuli, mpesviomenHbix M. A. Kpacuo- 
cembckum u C. TI. Kpetinom (‘)). 

5. B 3aksoueHHe 3aMeTHM, 4TO JOKa3aTembcTBO Teopem 1—3 u aHasorH4y- 
HbIX TeOpeM, paHee OMyOsIMKOBaHHBIX ABTOPOM B (°), MOxeT ObITb NosyHeHo C 
TIOMOULbIO HEKOTOPOH OOmLel CXEMBI, KOTOPYI0 3/leCb He IIPHBOJMM H3-3a ee PpoMo3y- 
KOCTH. 

Paccy2KMeHHAMM, aHaJIOTHUHbIMHA MIpHBeeHHbIM B (°), MOXHO (C MOMOLIbIO 
Teopem 1—3) ycTaHOBUTb (OpMYJIbI AIA YCKOPeHHA CXOJMMOCTH paCcCMOTpeH- 
HbIX BbIIIe MeTOOB. 

CaelyeT OTMETUTb TakxKe, YTO MyTeM Nepexoja oT OMepatTopa A kK omepatTo- 
py Ai = A—RI (3yecb k — HeKoTopoe uucsio, | — eqHHHYHEIM onepaTop) 
MOXKHO, BOOOMIe TOBOPH, BCerfa AOOMTLCA TOrO, 4YTOObI BHINOJIHAIMCb YCJIOBHA 
OLHOH M3 ccOpMyJIMpOBaHHbIX TeopemM. 

AxBTop nob3yeTcaA cayyaeM BbIPasHTb OWaroapHOCTb CBOeMy YHHTeJIO 
M. A. KpacHoceabcKomy 3a BHHMaHHe H pA, COBETOB. 


BopoHexcKHH rocyapCTBeHHbIii Tlocrynuo 
YHUBepCcuTerT 30 IX 1960 


HWMTHPOBAHHAA JIATEPATYPA 


1M. A. KpacnhocenpckHn, VYMH; Ife. Gy asIi(1956)D eae Say, 
ues, Tp. cemHHapa no pyHKUHOHaIbH. analu3sy, Boponexkck. roc. yHMB., B. i 
Se) be KOC a) p yaa ee Lanieene! M. A. KpacHocenabpckxun, C.T. Kpert 


= peu 
tee cOopH., 31, B. 2, 315 (1952). -° T. A. BeccmeptTunx, JIAH, 128, Ne6, 110 
(1959). 
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Bi: . Horuage Akagemun nayk CCCP 
t 1961. Tom 136, Ne 6 


MATEMATHKA 


tO. f. BOPHCOBUY 


CUABAA TCNOJOrHA MW MEPHOAMYECKHE PEWIEHKSA 
| AMOOEPEHIMAJIBHbIX YPABHEHHA 


(ITpedcmaeaeno axademukom IT. C. Anekcandposom 1 X 1960) 


_ Pemenua Audpepenuuanbupix ypaBHeHH, 3a,aHHbIX B OaHaxoBbIX Mpo- 
CTPaHCTBaXx, B HEKOTOPHIX CJIy4aAx Ca60 HeMpepbIBHO 3aBHCAT OT HauaJIbHbIX 
yeNlopu. ComoctaBiiaa sToT (baKkT c CyueCTBOBaHHeM pa3JIM4UHbIX TeopeM oO 
HEMOZBYXKHIX TOUKAX C1a00 HEMpepbIBHbIX peoOpasoBanHHii (Teopempr Iayze- 
pa (*) uw Tuxonopa (*); TeopemMbI, OCHOBaHHBIe Ha MOHATUM Bpamenus (3), MbI 
MNOJYYaeM BOSMOMKHOCTH OKASbIBaTb CYUECTBOBAHHE MepHORMYeCKUX pellleHHuii. 

1. Cyemaem HecKOJIbKO 3aMeyaHHit O cnaGoi Tonosoruu. O6o3sHauuM yepes 
B peilecTBeHHoe OaHaxoBo TpocTpaHcTBo, a yepes B* — compsaxKeHHoe K HeMy. 
O6o3sHauum uepes. N HekoTOpoe MHHEMHOe MOLMpocTpaHcTBO dyHKWMOHAJIOB 
u3 B*. Tipu nomouyn N o6pmunpim o6pa30m onpesessetca cna6ad Tonomorus 
B B, kKoTopylo Oyfem HasbipaTb N-c 1 a60H Tononoruel. 

Hye MBI Npesnouiaraem, uTo W000 JHHeEHHbI OrpaHH4eHHbIt PyHKWMOHAaI 
“3 N* npefctapum B Bue a (f)= f (x), x €B, u uro Qua mo6oro x Haletcsx 
Tako dyHkuvoual f€ N, ato f (x) = || xj, a || f || < M wHesaBucumo oT x. 

Torga cma6aa ToMOJOrHA YLOBJeTBOpAeT OOINHBIM CBOHcTBaM: B aBaAsaeTCH 
C1a60 MOJIHbIM MpOCTpaHCTBOM, KaxKad cabo CXOMAMLAACA MOCeOBATeJIbHOCTb 
orpaHwuena, eLMHMYHBI wap (|| x || < 1) aBaaeTca xaycopdoBbIM CBA3HbIM 
OMKOMMAKTHBIM MpocTpaucrsom B NV-c1a6oK TonoworMH. 

V3 teopemp! A. H. Tuxonospa 0 HelOosBHXKHOH TOUKe BbITeKaeT OOOOULEHHe 
Teopempt [layyepa (1) u ee MoqnduKalMi, TaHHBIX B MOCJIeqHee BpeMaA: 

Teopema 1. Onepamop F(x), Oeticmeyowutt 6 wape || x || <1 uau 6 
O2PaHUdteHHoMm 6blnyKAOM CAAOO 3aMKHYyMOM MNOIWKeCMEe LL HenpepoleHbitt 6 N-caa- 
dou mononoeull, uUmeemn HenodsiacNylo mouKyY. 

V3BecTHo, YTO 3aMbIKaHHA MHOKECTBA MO CMaGOH CXOAMMOCTH HU MO cadoK 
TONMONOrHH, Booble, He IKBUBAJIeHTHbI, OfHako ecu N cenapa6beubHo, TO 
ca6oe 3aMbikKanve orpaHwyeHHoro mHoxecTBa 7B B N-cnadow TononoruHn 
SKBUBAJICHTHO MIpHcoeqMHeHHiO K T BCex CaObIxX MpeeOB MOcMeLOBAaTebHOCTEe! 
u3 T. 

2. Tlycts TCB — nexoropoe BpillyKs10e ca60 3aMKHYyTOe MHOxKecTBO. Ec.in 
T — HeorpaHw4eHHoe MHOKecTBO, TO OyZeM NpelmoaraTh CyilecTBOBAaHHe 
TakuX (PYHKWMOHAIOB fi, ..., fp N, MA KOTOPbIX «MHOPOrpaHHHkK» 


R= {x}, Qr<fa(x)<bn (R= 1,2,---, D) (1) 


mepecekaetca c 7 0 orpaHHueHHomy MHoxecTBy 7(R) mpH s0ObIx aAn< bp, 
WM KaxKloe orpaHuueHHoe MHOxecTBO H3 7 BKJIOVeHO B OLHO H3 RK. Baegem B 
T N-cna6yro Tonosoruio. OrpaHvyeHHble OTKPbITbIe B 9TOH TONOJOTHM MHO- 
*KecTBa Oyylem O6o3HauaTb uepes U, ux rpanuty vepes U, a 3aMbikanne yepes Oe 
‘  Pacemotpum Ha U uenpeppisHoe B N-caOoH TOMOMOrMM BeKTOpHOe Towle 
x — F(x), F(U) CT, 6e3 nystesbix Bexropos Ha rpanune U. JlononnutebHo 
OyleM cuuTaTb, uTO onepatop F(x) orpaHuuen, T. €. mpeoOpasyeT orpaHvuen- 
HOe MHO*KecTBO TaKKe B OFpanuyenHoe. Torga Ha rpaHulle OllpeseseHo BpallkeHHe 
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3TOFO Nos (KOTOPOe OMpeeAeTCA Tak 2%Ke, KaK B (°) WA Clyyan THAbOepToBa 
lpocTpancrsa), KOTOPOe ABJIACTCA HHBAPHaHTOM FOMOTONHMH MOJIA, HeMpepbiB- 
HOH B CaO TONOJOrHH, H KOTOPOe ALAUTHBHO 3aBHcHT oT OOlacTH U. B cay4ae 
KOHEYHOFO YHC/Ia HeMOABYXKHbIX TOUeK x — F(x) Ha U Bpalijenve MOA paBHo 
CyMMe HX MHAeKcoB. 3ameTuM, YTO eCJIM BpalleHHe OTMMYHO OT HYJIA, TO Ha U 
OOA3SATEMbHO CYULeECTByeT HENOABH2KHAA TOUKA. 

CopmysupyeM JiBe TeOpeMbI O BpallleHHH. 

Teopema 2. JITycmb U — mxoocecmeo, 36e30H0e omHOCUMeAbHO HEKOMO- 
pou mouku xoEU, u nycmo F (x) He umeem HenodeUmKHoLX Mo4eK HA epaHuye 
U, npuwem F(U) CU. 

Tozda epatwenue noan paseo +-1. 

Teopema 3. /Tycme T — yexmpaaonocummempureckoe, a U — HeKOMOpoe 
UeCHMPANLHOCUMMEMpUUeCKOe U 36e30HOe OMHOCUMeAbHO mouKU 8 mHODdICeECMeEd. 
Ecau noae x — F (x) HeuemxHo na epanuye U, mo eeo epauwenue maKkore He- 
WemHo. 

3. Hwoxe Mbl paccMaTpHBaem uddpepeHunaJbHoe ypaBHeHHe 


SES) peng 


B mpocrpauctne B. Pewenve ypaBHeHHA OyeM Ha3biBaTb CJIaObIM, eCJIM 
v(f) CHJbHO HenpeppiBHa or ¢ Hw Ax/At-—> x’ (t) B N-cna6oH Tononorun. 
Onepatop F (¢t, x) Oyqem mpeqnosaraTb cyia60 HenpepbiBHbIM no (tf, x) B 
N-cna6oh ToMONOrHH. 

Teopema 4, /Tycmo F (t, x) onpedenen npu th <t<ty u |x —xol||<r, 
caabo Henpepolgex no coeokynnocmu (t, x) u 


sup| F(t, x)= Mo<co%, th<t<t, . |x—xXoll<r. 


Tozda cytuecmeyem caaboe pewenue ypasHenusn (2), yOoeremeopsto.uee 
yCAOBUIO X (ty) == Xo U ONpederenHoe 6 nNpomescymKe ty tty +r/MMp. 

SameTHM, TO C TOUKH 3peHHA ToMosorHH TuxoHOBa KOHTHHYyaJbHble 
CHCTeMbI JudPepeHUuaJIbHbIX ypaBHeEHHH paccMaTpHBaJIHCcb B (4). 

Bonpocbl eCMMHCTBeEHHOCTH H HeJIOKaJIbHOH MpOOJOKHMOCTH MOKHO UCcJe- 
JIOBaTb TIO H3BECTHOH cxeme (°). 

O6o3HauHM yepes Ny, HeKOTOpOe MHOx*KeCcTBO PyHKUHOHaOB u3 N. IIpex- 
MOJIOMKUM, YTO Kaxkomy | C N, cooTBetcTByIoT PyHKWNH p, (¢), Ly (u) D; (x, £), 
npnuem 1p, (t) > 0 cymmupyema Ha [t), fy], Ly (u) >On Hempepbipna, OC u< oo, 
a dynkunonan W;(x, t) HempepbiBen (110 HOpMe) OTHOCHTesMbHO (ft, x), 

Teopema 5. JTycme dyxnKyuonan O;(x,t) yOoeaemeopaem  ycaceuto 
Jlunuuuya 


[D; (x, 1) — Oy, |S Keli (e—y)|, Kp > 9, (3) 


paser AyArIO npu x = 9, u nycmb OaA Kaxd0e0 x += 6 HeKOMOpolli dyHKYUOHAA 
;(x, ft) > 0 npu ecex t. Ilycmo eoinoansemca ycaoeue 


PLE, x) — F(t, y)) | <LI; (x 9, 2) ab (te eaves (4) 
20e 


To2da caaboe peuienue ypasHenusn (2) C sadaHHblm HaYaAbNolM yCAoBUer 
eCOUHCMBEHHO Ha npomescymKe [t,, te]. 


[Ipenmos02%« uM Tenepb, uTo L(u), D(x), p(t) ne 3aBucat or f, HeoTpuua: 
T@JIbHBIM PyHKUHOHaN D(x) yROBNeTBOpHAeT ycnoBuIO 
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[P%)—Oy)I<K|x—yl, K>9, (5) 


Hw @(x)—> oo pu ||x||— oo, a w(t) orpanwuena um cymMupyema ua [fj, fa]. 
Teopema 6. ITycme 6 Kaxcdoti mouxe x€B eoinoaneno ycaoeue eduncm- 
BCHHOCMU CAaO020 peulenuA ypaeHeHua (2) u HEpaseHcméo 


|F (2, x) |< L [@ (x)] y (2), 
20e 


C du 
\ ray =: (6) 


Toeda caaboe pewenue x(t, Xo) C HaYanoNbIM ycaoBuem (1, Xo) ONpedeneno 
npu @ecex t€[t,,t,] wu onepamop x(t, Xo) oepanuden: us | x9| <p caedyem 
x(t, Xo) || <R (Pe). 

SameTuM, 4To Teopembl 5 u 6 BepHbl HM AA GecKOHeyHOrO MpoMexkyTKa 
Lf1, —- oo). 

4. OroOpaxenne x(¢, X%)) B OeCKOHEYHOMEPHbIX MpocTpaHcTBaxX He AB- 
JIACTCA BHOJIHE HelpPepbIBHBIM, OMHAKO B psie CyuaeB OHO HeMmpepbIBHO B 
cuaOoH TONOJOrHH, HMeHHO, cipaBeliuBa: 

Teopema 7. /Iycmo N cenapabenrono u nycmb npagas wacme ypasHeHus 
(2) caabo nenpepoleno 3aeucum om (t, x) npu te@fty, te], x@T, ede T —ne- 
Komopoe caado 3amKHymoe mHooecmeo 6 B. Ilycmb:a) pewenue x(t, Xo), 
Xo €T, onpedeneno u eduHncmé6eHHO Ha npomescym«Ke [tj, to]; 6) npecbpasoeanue 
X(t, Xo) Oepanuueno na T. 

Toeda onepamop x(t, X 9) cnaa6o Henpepoleno 3aeucum om (ft, Xo). 

OTOT Pe3syJIbTAaT MO3BO/IAeCT MPHMeHHTb TeOPeMbl-O HEMOLBIKHbIX TOUKAX 
ca6o HelpepbIBHbIX MpeoOpa3s0BaHHnl [In MOKa3aTeMbCTBA CYIILeECTBOBaHHsA H 
OWeHKH YHCIIa MepHosuyecKuX pellleHHi ypaBHeHHA (2) Mo cuepyromlei cxeme. 

PaccmoTpuM MHoxecTBo JT, onpefeneHHoe B Ul. 2. [lpeqnonowKum, TO 
paBad 4YacTb ypaBHenna (2) nepvoguuna no ft: F (t+ 0, x)=F(t, x), xET, 
M UTO PpeIeHHA YOBJIETBOPAIOT yCJIOBHAM TeOopeMbI 7, PaccmorpuM nove 
Xy— X (@, Xo). Ecam cymlectByeT HeNO{BUAKHAA TOUKA 3TOFO NOMA x) = x (W, x5), 


TO el COOTBeTCTByeT TlepHoyuyecKoe pellienne x(t, x;). 


_ JlemMa. Ecau none x)» —x(@, X9) Ha epanuye U KNekomopoeo oepaHu- 
ueHHOed OMKpPolmoeo (6 cAaadoti monoaoceuu) mHoocecmea U CT umeem ne- 
Hynegoe epawenue, mo cyiwecmeyem nepuoduueckoe pewenue nepucda w, 
HALUHAIOWU EECA 6B 
_ Coo6paxeHun, Ha KOTOPbIX OCHOBaHa 9Ta JIEMMa, [IpHHafviexaT elle 
A. Ilyanxape (cm., Hampumep, (°)). JL KonedHOMepHbIxX cJIydaeB Ha T1006- 
HbIX PaCCyKJe@HHAX OCHOBaH pA paOoT (OTMeTHM, B YacTHOCTH, padorbl (’,*)). 
Ucnomp30paHne ciao TOMONOrHH yKa3blBaeTCA, TO-BHMMOMY, BIepBble. 
TIpupeyem Be TeopeMbl 0 HepHoynyueckux pewenuax. Byfem mpegmosaratb 
N cenapaGembHbIM HM pacCMOTpHM CHauasia cuyual, Kora MHOxKecTBO T 
orpaHwyueHo UM ABJIAeTCH «MHOrOrpaHHukomy: T = {x}, dg Q(x) be, PENe, 
re dg <b, — HeKoTopbie uvcna, a N,—HeKoTOpoe MosmMHoxecTBO u3 NV. 
Teopema 8. Ilycme F (t, x) —caa6bo nenpepolenoli no (t, Xx) 6 OKpecm- 
Hocmu S muoocecmea T, nepuodueckuti nepuoda w onepamop, yooeremeo- 
parouuu Nepaeexcméeam: : 


Die le. «lee Ormmrec i ® (Xiao C1 
OF a (ea) Ow ceCn 0 Xi De tae Te 


IIycme 6 mouxax mxoocecmea S 6einoansemca ycaogue eduncmeéennocmu (4) 
‘caa6bozo pewenun ypaenenua (2). 

Tozda Ha mHooscecmee T cyujecmeyem nepuoduuecKkoe caaboe peulenue 
nepuoda w. 


Tenepb He OyjeM cunTaTb T OrpaHHYeHHbIM, HO JONyCTHM CylleCTBOBaHHe 
«(MHOrorpaHHukay (1), IpHueM OcTaHOBHMCH Ha» Cyyae Ay = — by, PEN». 
Byjem pesoslaratb CylecTBOBaHHe PyHKUMOHAOB Dy (x) >0 (Rosh 2555P)5 
YROBeTBOpAIOMULNX ycsoBnio JIumuuia (3), ycuOBuIO lim [, (x)-+...+@, (x)]= 
= + oo npu x@T wu ycoButo 


l fal F (¢, x1] <Le[@e (x)] p(t). (A= 1,2,...,)), 


rye p, (t) >>0 cymmupyempl Ha [0, wo], a Lp(u) >O HenpepbiBHbl uv yoBue- 
TBOpHIOT ycsoButo (6). Byqem mpegnoslaraTb Tak»Ke BbINOJIHeHHe yCJOBHi 
Teopemb! 8 (KpoMe OrpaHHyeHHocTH T). 

Ilyctp @O(x)—cna6o HellpepbiBHDI HW HeMpepbiBHO uddepenuupyembli 
no Ppeme myHkunoOHan, pacrymyui K -+- oo upH |x||—oo, xE€T, paBHbi 
HyJHO TOJbKO pH x =98, YeTHbI OTHOCHTeIbHO x u (grad M(x), x) >0 npn 
Ini 0,.x 67% 

Teopema 9. Ecau evinoansemca Hepasencmeo (grad @M (x), F(t, x)) >0 
KaK moaoko D(x la ae ey x€T, npuuem onepamop F (t, x) newemen no x 
@ obaacmu D(x) >ro, mo cyuecmeyem nepuoduuecKoe caaboe peweHue ne- 
puoda w. 

5. OTMeTHM, 4TO H3JIO%KeCHHAA HAMM CXe€Ma OXBaTbIBAaeT CJIYYal MpocTpaHcTB 
Opanua WM cnpaBelMBa, NO-BHMMOMY, JIA JIOKaJIbHO KOMM@KTHDIX JIMHCMHBIX 
TONOJIOPHYeCKHX MpocTpaucTs. B wacTHOCTH, JOKa3aHHble HAMM TeEOpeMbI MOXKHO 
(POpMYyJIMpOBaTb jit OeCKOHEYHbIX CHCTeM AMdpepeHuMaJIbHbIX YpaBHeHHi. 
Ecsam onepatop F(t, x) HempepbiBeH 10 HOpMe, TO Cyla60e pellieHve HeOOXOMMO 
ABJIACTCA CHJIBHBIM pemleHHeM. Mcnoub30BaHHe NOHATHA BpallleHHA MOA To- 
3BOJIA€T B H€KOTOPbIX CJIyYaAX JOKA3bIBaTb CYLLECTBOBaHHe BTOPbIxX NepHoyy- 
yeCKHX pelueHHi *. 

IIpnnomty ray6oxyro 6arofapHoctb M. A. Kpacuocesbckomy, YKa3aBulemy 
MHe, B 4aCTHOCTH, Ha cmocoO BBeseHua N-ca6oH TononoruH. 


BoponexckHh rocylapcTBeHHbIi ~  Tlocrynuso 
YHHBepCcHTeT 30 1X 1960 
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SAREE uh 3 


Jloxnxaygn Ankawemun nayk CCCP 
1961. Tom 136, Ni 6 


MATEMATHKA 


Tynzop TAHA (Tudor GANEA) 


OWEHKW CBEPXY JIA KATEPOPHH 
JIFOCTEPHHKA — WHUPEJIBMAHA 


(II pedcmaenexo axademuxom IT. C. AnexcaxOpoeoim 14 X 1960) 


1. Ilycrb cat X —xateropua (B cmpicne JltocrepHuka — [[Hupenpmana) 
uoOoro WpocrpaHctBa X, uw ompemenum Cat X Kak HaMMeHblilee lle0e 4HCIO 
n>I1 Takoe, uro X uMeeT roMoTOTIMYeCKHH THM CHMIMMUHalbHOro TO/H- 
apa (co cnaOoH ToMonornel), aABAAIOMeroca OObeMHeEHHeM f CTATHBaeMbIX 
m0 ceOe B TOUKY NMOANOMHS{poB; ec Takoro 4NMCsIa He cyulecTByeT, TO M0- 
naraem Cat X = oo. OueBuaHo, 4¥TO Torga H TOMBKO Torga Cat X = 1, Korga 
X CTATHBaeMO, H JerKO yCMOTpeTb, 4YTO TOrfa HU TOMbKO Torga Cat X <2, 
Kora X WMeeT TOMOTONMMYeCKHH THN HalcTpouKH Hal KJIeTOUHBIM pa3One- 
HueM (CW-xKomisiekcom). Bcerga cat X <Cat X, Hu 9TO HepaBeHCTBO MOKeT 
ObITb CTPOrHM Jlaxke JIA KOHEUHBIX NoMatpoB: BepwretH wu Xustou (*) 
MOCTPOWJIH KOHEUHBIM TomHaap X, He HMeIONHH FOMOTOTMMYeCKOrO THMa Hal- 
CTpOHKH, xoTa cat X = 2. 

Teopema 1. Ecau X —(p— 1)-ceasnHoe (p >2) Kremounoe pasbueHue, 
npuuem H,(X) ceodbodxnau H,(X)=0 npu q>r, mo Cat X <[r/p] +1. 

Teopema 2. I/Iycmo X — odHocesA3Hoe KaAemounoe pasbuenue, E = 
= {q >0|H,(X)- 0}, p=min~£, r=max E. Ecau E codepoctumca @ o60- 
eouHenuu k 3aMKNYMDbLX AUHEUHoLX UNMepeAaAoe, OAUNA KAaMCO02O UZ KOMOPoLX 
pasHa p—2, mo Cat X<k+1; ecau H,(X) ceo6odxa, mo Onuna: unmep- 
Bana, codepxcaujeeo r, moxcem Oolmbo p — |. 

Syecb [a/b] — HanOonpiiee wenoe sucno a/b. [na 3aMkHyTbIx JHMHeH- 
HbIX WHTepBanop J = {t|a<t<b} Mp jolycKaem a=b. Teopema | spB- 
JimeTCA paciipocrpaHenvem ua Cat X pes3ysbrata Ipoccmana (*) B cmyuae 

- OMHOCBA3HBIX TomHaIpoB. Teopema 2 o6o6mlaeT OHH HeaBHHH pesybTaT 
SkMaHa HW Xustoua (*), cormacHo KoTopomy cat X Ck+1, ecun X — ogno- 
CBASHOe KJIeTOUHOe pa3zOneHHe, HMelolllee TOUbKO k HeHYJeBbIX TpynmM roMo- 
Joruu. Teopempr 1 u 2 OyyT MomyyeHbI OOM{HM COCOOOM: MbI IIpHMeHsAeM 
jnemMy | (cM. HwKe) K tbuNbTpalHu X, OMpexedHeMOM OCTOBaMH, HJIM K ero 
@UJbTpallHH, OlpehenaeMOH «HOPMaJbHbIMM) ToxpasOvenusmu (°). Jemma | 
WBOlcTBeHHa B CMbICIe DkKMaHa— XusToHa (°) K semMMe 2.1 n3 (8) H 0606- 
WaeT pesymbTatT u3 (°), KOTOPbIi Wpefmonaraer, uro (A) =1,(P)=0 u 
H,(P)=-0 pu efvHCTBeHHOM g; OHa TaKKe TeCHO CBA3aHa C Pe3yJbTaTAaMH, 
OMHOBPeMeHHO TOulyyeHHbIMH XuJITOHOM ('°) pH NOMOMIM Apyroro MeTofa. 

2. B 9ToM pa3sfene mpesmouaraetca, uTO BCe NpocTpaHcTBa, OTOOpaxenuA 
MU TOMOTONMM OOsalaloT OTMeEYCHHOM TOUKOM * H COXpaHAIOT ee; B KJIETOUHOM 
pasOveHuu * BCerfa OyfeT HyJbMepHoli KueTKoH. Mpl nMmem f~g, ecm 
j wu g romotonupl. Jia mo6oro mpoctpaxctBa K mbI o6o3sHayaem yepes CK 
u SK npupelenupili Konyc H NpwBesenHyio Hascrpolixy ((™), crp. 307) nay 

€ fo} 


K; B nocueqopatembHoctru K ~CK ~ SK; & — oveBu Hoe BulOwKeHHe HG OTOXK- 
jecTBaeT mosmHoxectso e(K)C CK B ony tTouxy. Ilycth h: K>A— 
MpOH3BO/IbHOe oOTOOpaxkeHHe; ero MpHBeeHHbIli KOHyc Cy ((**), crp. 304) 
flomyyaetch v3 OObequHeHua A\/CK c ofnot oOmlei TOUKOH MyTeM OTOX- 
WecTBJIeHHA Yepes OTOOpaxeHue w@: A\/ CK Cn touek A(k)EA uw &(kR)ECK 
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8 re 

mua Bcex REK; cHOBa HMeeM MOCJe{OBaTeJbHOCT A->C,> SK, rye §—oue- 
BHIHOe BJOKeHHe, a T OTOMKMECTBMAeT B OAHY TOUKY MNOAMpPocTpaHcTBo 
G (A) CC 

Jlemma 1. ITycmo (X, A)— napa Kaemounolx pas6uenutt, ede A — noo- 
pasOuenue X Cc omoOpasteHuem BAODEHUA O: A+>X,u nyome. Pu ee 
o6osHavaiom akmop-npocmpancmeo u omobpasicenue, noAyuaroleecAh OMOdK- 
decmenenuem A 6 odny mouky. ITpeOnoaoacum, umo A— (m— 1)-ceasHo 
(m>2); P(n—1)-ceasHo (n>2); Hntm—a (P) ceobodxa u H,(P) Omir 
gi>n-+m. Ecau cywecmeyiom Kaemounoe pasbuenue K u eomomonuueckan 
aKeueanenmnocms f:SK—P, mo cywecmeyrom Kaemouxoe omobpascenue 
ha: K —> Aude 2eomomonuveckux aKkeusanenmnocmu g, fr, npurem[y—=f, Makue, — 
umo KoMmMYymamuUena CAedyroluan OuaepamMa: 


Naw ert. hee | (1) 
0 = 
A Gy Si 


Jloxa3saTenbcetBo. Bsegem mpocrpaucrpo Y = {(x, A)|q(x%)= 
= (0)}'e X & Plu oro6pamenua p;: Y > P, 7: Y—>X, j: X—Y, rae 
p,(x, A) =A(L—?2), r(x, 4) =x, j (x) =(%, Ax), MpwyeM Nx (b) nie) ee 
mpu sceex ¢. Torma rj = 1x u jr~ly. IIpu arom p,j=, Pi = Nf M Mocue- 
RHOBATEJIbHOCTb 


e€ Dp 
yeep 


rile p= Po, F =p (*) wu e@—BuomweHve, ABIneTCA paccnoeHHemM. [losTomy, 
yUHTHIBAA TO, UTO fo TOMOTONHO HywO0, Haiiperch p: CK—Y c pp= fe. 
Ilyctp 9p: K->F wu i: AF ompejenenbi cooTBercTBeHHO Np NOMOLIH 
p uj. 
B KOMMYTaTHBHOM jlMarpamMe 
Brsalpilg Skile2)7 A)— 0)ate 
L 4 
Tg he £ j | : 
: eas cae! 149 i Ig tal?) 


la 


¥ 


Mga (V)—> Mga (VY, F)—>1q(F)—>g(¥) 04 (VY, F)?, 


Pp, — H30Mopousm Mpu seex g. Cornacno (°), Teopeme II, i a NO3sTOMy 
u J, CYTb MOHOMOp®u3Mel UpH g<n-+m—1 nu sumMopdu3mbl npH gq <n +- 
+ m—1. Tak Kak jg ABAaeTCH Us0MOphu3sMoM TIpH Bcex g, TO «5-seMMa» 


WaeT, ITO tg ABMAETCA MOHOMOpPu3MOM Tipu g <n + m— 2 u snMMOpmu3sMoM 


2 Be svg : ; 
WGN (Opt 1h 2. Tak Kak 1, KaK H J, ABJIAeTCA BJIOKeHHEM, TO HOJY- 
YdeM 


nu, (h, A\=0 “Tpw'pcex g <7 m= 2. (2) 
Vimeem H,(K)~H+,(P), u mostomy jan mo6bix Kosbbuunentos G 
At(K; G)=0 pu scex g>n+m—1. (3) 


M3 (2), (3) M HeOombMoro OGObmeHHA YacTHOro cayuas Teopempl Ilon- 
2.6% 4 
Tparuua — Tlocruukopa ((*), § 10) (Koropoe MoxHO jJOKa3aTb, HalipumMep, 


A il t3 
NyTeM NOcTpOeHus, KaK B (*), CeKyUeli NOBepXHOCTH B HEKOTOPOM paccloeHun) 
BbITeKAeT, UTO CYIMECTBYIOT Takve 


Dee AMO. K—> Fie TOO). =O, HeGy= ihe (4) 


OueBu AHO, YTO MOXKHO B3ATH A KNeTOUHBIM. Jlanee, cymecrByer p,: CK—-Y c 
— _—_ a 
Y=) H Ye =eg,, H NosTOMy corsacHo (4) 


rie = reih = rjah = ah. (5) 
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Onpenetum RomMoTonuio d; CK —>P, nonaras 


di = Poot npH OSE <4 oy 
d¢= Puri mpu Y2<t<l. 


Jlerko BupeTb, uTo d;e (K) = *, HW Homyuaem Taky1o romotonuw ft: SK->P, 
TO fis = 4, WU TlosTomy 


i 
a 


fo = nf). (6) 


; 

Hip 9sTom fys=pp=fo, wu ostomy fy=/ (Tak Kak o(CK) = SK) u 
f1 = f. U3 (5) cnenyer, uTo Haligetcan g: Ch >X c go| A=a, go|CK =r; 
Ooee Toro, cormacHo (5) u (6), g JaeT KOMMyTaTHBHOcTb B (1). Tak Kak 
h KleTOUHO, TO (Cp, A) ABMAeTCH Tapon pa3s0HveHve — nlofpa3OueHHe HU H3 
«5-JIEMMbD cilelyeT, TO 2 UMHAyUMpyer u3s0MOpu3smbl rpynn romouorui. 
OuesugzHo, 1,(X)=0 u ((7"), crp. 319) gaer m,(C,)=90, uw nosTomy g 
€cTb TOMOTONHYeCKaA SKBUBAJICHTHOCTH. 

_ 3. Jlemma 2. Ecau K u A—kaemounvie pas6uenua, mo CatCy< 
<Cat A-+1 dan swboe0 omo6pacenun h: K- A. 

# JloxasaTeabcrso. Tycth CatA=n u nycth {: A> B—rownoro- 
AuvecKad SKBUBAJIeHTHOCTH, re B— cHMIMVJIMUMAJIbHbIN MOMaAp, COCTOAMHA 
43 nN CTATHBAeMBIX TosnomHafpos B;. CymecTByet YOMOTOMMYeCKan 3KBUBA- 
meutuoctp g: L-> K, rye L —cumnanuuanpupili nonnegp. Ilycrh k: L—> B— 
SMMIIMMabHad almpokcumauua gua fhg u nyctp L;=k+(B,). Coramacno 
11) crp. 314, C, umeer relx romoTommueckuii THI Cz, KOTOpbIN, B CBOIO 


pyepelb, AMeeT CBOGOAHDIt TOMOTONMYeCKHM THM HelpHBeseHHOrO KOHyCca Cx 
(1), erp. 321). Tlocnenunli aBnaeTcH CHMIJIMUMaIbHbIM TMOJMSApOM, COCTOR- 
muM v3 n-+ 1 cTATHBaeMBIX NOMMOMaApoB: HempHBeyenHoro KOHyca Hag L 
1 UMJMHApoB oTOOpaxenui k;: L;—> B;, ompesennembix k. 

Tlanee werko 20Ka3aTb HM OOUeH3BecTHO, ¥TO ecu dim X <C2p—1, To: 

I. Ecau X —(p—1)-ceasHoe (p>>2) Kaemounoe pasbuenue, Hop (X) 
o60dna u H,(X)=0 npu q>2p, mo X umeem relx eomomonuueckus 
nun nHaOcmpoliku HAO KAemo4NolM pasbuenueM. 5 

Tloka3ateupcetTBo Teopemb 1. MoxHo mpesnosoxKUTh, YTo (p—1)- 
fepHbi ocTop X ecTb ToOUKa. .PesybTaT TPHBMaJeH MpH r<(p, Tak Kak 
ora X crarupaemo. IIpeanonaraem r > p, UycTb A — (r — p)-MepHbI OcTOB 
x u nyctb P nomyyaetca us X TyTeM OTOARMECTBICHHA A B OfHy TOUKY. 
Imeem stg(A) =0 npu q <p, H,—p(A) cBo6oqna, Hy(A) = 0 npu q >r — p, 
[ B KavecTBe HHAYKTHBHOTO MpeANOJIORKeHHA MOXKHO B3HTb Cat A< [r/p]. 
lonaran n=max(p, r—p-+ 1), umeem a,(P)=0 mpn q<n, Has pea(P) 


BooomHa, mae y— 0 npu g2n+p. Tak: kak n+ p—l’<2n—1, Teo 
ormacHo I u nemme | Haliqytca Takve KmeTouHOe pasOveHve K Ww oToopa- 
ceque Ah: K—> A, uro X umeer romotoruueckuli Tu Ch, HW HCKOMBIH pe3yJIb- 
aT BbITeKaeT H3 JIEMMBI 2. 

TloxasatTeupcetTBo Teopembl 2. IIpu k=1 WCKOMBIM pe3syJbTaT 
nenyeT u3 1. [f[pegnomaraem, TO k>2,u nycrp unteppannl J; (lick) 
oKpbizaiot EL Kak B Teopeme 2. [Ipeanonoxum, uTO red, nycts P= B/se 

s = maxF. CymectBy1oT (°) OMHOCBA3HOe KJIETOUHOS pasOuenue A u oTodpa- 
Buue a: AX taxue, aro: o,: Hy(A)=A,(X) upa g<s; H,(A)= 

pu g>>s. He usmenaa romoTonmyeckoro THMa X, MOXKHO Tipe{MOOKUTH, 
ro A sapaserca rospas6venvem X UH YTO A— BOMKEHHE, MYCTb P nosy- 
aetca u3 X myTeM oTOmwfecTBIeHHA A B OfHy TOUKY. Vimeem st,(A) = 0 


R= 
pu qg< Pp, iH (A) 0} Sie Udi H MOxKHO B3ATD CatA<ek B Kaue- 
| | i—1 


“Be HHAYKTHBHOTO = 1peAMOJIO*KEHHs. Tlonaran n=minE (\ Jz, ‘wMeem 
y(P)=0 mpu q<n, H,(P)~H,(X), H,(P)=0 upa q>r. Tak kak 
<n+p—1<2n—l, To coraacno I uw memme 1 cyllecTBy!OoT kKJeTOUHOe 
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pasOvenne K u oToOpaxenve h: K—>A Takue, 4TO X wmeeT romoronuyue 
ekuit THM Cp, MCKOMBIM pesysbTaT culefyeT Tellepb H3 JIeMMbI 2. 


MatemaTHuecKHii WHCTHTYT TloetynHs10 
Axanemun PHP, 14 X 1960 
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_MATEMATHKA 


®. i. TAXOB u B. HW. CMATHMHA 


HCKJIIOUNTEJIBHBIE CJFIYYUAM HHTEFPAJIBHbIX YPABHEHUH 
THMA CBEPTKH HW YPABHEHUWS NEPBOTO POA 


(II pedcmaeneno axademukxom B. H. Cmupnoeeim 3 X 1960) 


Sa mocneqHue romp (78) B TeopHu HHTerpasbHbIX ypaBHeHHli THNa 


pPePTee c Bey sajlpamMu 
Ros) +e Vee sy r(8) at ee ras nea a = (4) el 


: eee py 40). A Ap pa x < 0; 
Ww napHoro 


Mp a) + a= | s(x —2) o(t)dt = f(x), 0< x <em, ” 


co 


he @ (x) em | fa(x—to(t)dt =f(x), —0 <x <0, 


TOJLYYeHbI CYULECTBEHHbIe pe3yibTAaTbI. OyHako TeOpHH COOTBeETCTBYIOUINX 
Past nepporo pojla 


ae \he t) zens Hanet amas amos 
| (Ac) 

aa \ k(x —f) 9) dt =f (3), ate eee 
Tax \ B(x —Ao()dt= f(x), —0o<x<0, (By) 


OCTalaCb He3aTPOHYTOM — OUeBHHO, BCJIeCTBHe TOTO, YTO 3eCb MPHXOLHTCA 
MMeTb JleJIO C MCKJIOUNTeEIbHbIM curysuaem. Teopua ypaBHeHuli Tula CBepTKH JO 
HACTOMINeroO BPeCMeHH CTPONMACh JIA TaK Ha3bIBAeMOrO HOPMAJIbHOrO CJTyyam, 
Korma KosdpuuueHT COOTBeETCTBYIOWeH YypaBHeHHIO KpaeBol 3afaun Pumana 
BCIOy Ha KOHType OT/IM4eH OT HYyJIA HM OeckoHeuHocTH. Jia ypaBHeHul mepBoro 
pola 3TO ycmoBue HapylilaeTca B GeCKOHeYHO yasIeHHOH TOUKe, IIpH STOM UMeeT 
MeCTO CJIOXKHHIN cyual HaM4NA «OOUWMX Hywel». 

Teopva WHTerpadbHbIX ypaBHeHuH TuMa CBepTKH CBOJMTCA B OCHOBHOM K 
WCCJIEOBaHHIo COOTBETCTB yi01leH MM KpaeBow 3aqauu PumaHa, nMosToMy rvlaB- 
HBIM B paccmaTpuBaemon TCOPHU ABJIACTCA HCCIIENOBAHHE UCKJIOUNTEIbHbIX CJY- 
yaeB KpaeBoi 3anauu. Mpi orpanuunBaemca cJlyyaem OOpanlenua KosdulMeH- 
Ta BOHYJb mau O6eckoHeuHOCTh Wesoro nopayzKka. Jia TeopHu MHTerpaJIbHBIX 
YpaBHeHHi CylIIlecTBeHHO HOBbIM ABJIAeTCA uCCeqOBaHve MOBeeCHUA UX pellle- 
HU B TOUKaX OOWINX HyJeh dPyHKUMH Ai +- K(x) u Ae + Ko(x). Untepecuo, 4To 
|BIMAHHE STHX TOUCK Ha pelleHua ypaBHeHul Tumos (A) u (b) cymlecTBeHHO 
[pas 1N4HO. 
r : 


i. Kpaepoe ycuopuve sajauu Pumava jist BelllecTBeHHOM OcH MpescTaBuaeM 
B cbopme* 


0 (2) = [TL — ay, (») pC] / [I —b 0% a4) 4) 0) + 


t=1) 


+ gr (x) / TL —0)", (1) 


i=l 


r s 
== OO <= (00; >) oP i): » Beare 

i= j=0 1 
3necb p,(x), q,(x), p_(*), 9_(*)—MHoro4JeHBI cTeeHeH m,, f,, m_, fn, 
UMEIOHe HYJIM COOTBeTCTBeEHHO B BepXHelt (+) MH HuxKHeEH (—) Nomynso- 
ckocTaAx; G,(x) —®yHKUMA, yOBJeTBOpAIONlad yCOBHIO Tenpyepa, Hurge 
(He UCKOYaA HM OeCKOHeUHO yfaeHHOH TOUKH) He OOpalllatollaica B HYJIb 
M MMelollad HyleBoll uHpeKc; g,(x) yoBnerBopser ycnopuio Tenpzepa. 
Touku a; OyeM HasbIBaTh HY AAMH, a TOUKM Oj, A KpaTKOCTH pew, — 
nomwcaMu KosdmunHeuta G(x) 3aqjaum Pumana. IlopaqK OM HeKoTO- 
po dyHKWHH Ha Ge€CKOHEUHOCTH OyJeM HaSbIBATb NOKa3aTeJlb HU3WeH 
cremenu 1/z B pa3soxeHHH :yHKOMH B OKpeCTHOCTH OecKOHeYHO yasleHHOH 
roukH. Hysmo OyfleT COOTBeETCTBOBaTb TOJIOXKHTCJIbHBIM, a MOMOCy OTpHia- 
TeJIbHbIG MOpAOK. CormacHo mpeyctapsienuio (1) Nopsok kosppbuuventa Ha 
Oe€CKOHEYHOCTH OyjleT BbIPAawKaTbcA MOpMyJOu 


v=ntn,+n_—m—m,—m=n—m—x-+A. (2) 


Uncno x= m,—n, OyeM Ha3bIBaTh HHZCKCOM 3afaunH **. Peme- 
Hue OyjleM HCKaTb B KJlacce PyYHKUMH, Or pAaHHYCHHBIX Ha BCEM KOH- 
Type H ucuesaIMHX Ha Oe€CKOHEUHOCTH. 

Ucnomp3ysa metogp JI. A. Unxuna (°) uccne_oBaHusa WCKMIOUATebHbIX 
cayyaes 3ajlagH Pumana (cm. Take (1), §§ 15, 45), aaa Kpaepow 3anauu 
(1) MoxkHO 3anHcaTb pellieHve B BHJe: 

1) v>0. Kosdpunnent 3anqaun G(x) uMeeT HyJIb Ha GeCKOHeUHOCTH. 


[[e—a)%e-@ et? 


+ _ ¥_t Fel 
Or (212) ue Py—n—1 (2); 
(3) 
Iles ovr g.@er 
= = 17 a 
Da (2) aaa (2) a Py —n—1 (2). 


2) v<(0. G(x) umeeT Ha OecKoHeuHOCTH MOuHOC. 
ig 


NMee a;)*! p_ (2) eee 


mt (z) = ie (z) ae q_(@) Ph_—m—1 (Z), 


IT @—6)%iq. (eh 


Dia al ee Der Ri ele): 


* 
Takoe ycioxuHeHHOe mpeqcTaBeHHe BEI3EIBAeTCA HeEOOXOQHMOCTbIO YUHTHIBATb BO3MOK- 
My!) ocOOeHHOCTS KosppuHeHTa Ha OeckoHeuHocTH. 
Ip mepexoye or paccmarpuBaemoro cayuad K HOpMasbHoMy (m =n =0, m+ m= 
= ,+n_) NomyauM o6braHoe onpemenenue unmeKca. 
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3necb BG) =, \ Aas dt; Y~ (z), Yj (z)— Kawoumyeckue dynkunu 


—oo ‘ ‘ 

HEOJHOPOAHON safauu ((*), crp. 120) c yanamu unTepnonaunH a;, 6b; KpaT- 

HocTeH 0, Bj; P,(z)—MuHorowlen creneHu k. Broppie cuaraembie opMyuI 

(3) um (4) mpenctapasor co6o1o pellieHua coorsetcTBylouleli ofHopogHoii 

sagaud. Ecmm k<0, TO HyxHO TonoxKUTD P,(z)=0, npuyem npu k<0 

dopmywp (3) u (4) aor pellieHuA 3aqaum Torja Hu TOMbKO Tora, eCJH BBI- 
nowHeub! |k| ycnoBuii paspemmmocrTnu. 

Ecau yuectb, 4To corsacuo (2) h — m = % — n — (—v) 4 4TO B HOpMaub- 
HOM CJlyuae YHCIO JHHeEMHO He3aBHCHMBbIX PelIeHHH paBHO HHJeKcy 3afaun, 
| TO TIOJLYHEHHBIM pe3yJIbTaT MOXHO C*OpMY.WIMPOBaTb CeLYIOULHM O6pa3om: 

Tucano AUHeUHO HeSABUCUMBLX pelUeHUtl 6 UCKAIOLUMEAHOLX CAYLAAX YMeNoLUA- 
emcA NO CPabHEHUIO C HOPMANbHbIM CAYUAeM HA CYMMAPHOe 4UCAO eCcex noO~ArOCOE 
Kospmuyuenma (ekarolaa u noatoc 6 OecKOHeYHO yOaneHHOw mouKe) u He saeucum 

om 4ucaa eeo nyreti. 

2. OTHOCHTeIbHO Aep HM MpaBbixX wacTeli BCeX PpaCCMATPMBaeMBIX ypaBHe- 
HMM CBepTKH flelaem TakHe MpesnosoxKeHHaA, YTOOLI KOSd(bHILMeHTLI COOTBET- 
_ CTBYIOINMX HM KPaeBbIX 3aflay YJOBJIETBOPAJIM HAaJIOMKeCHHbIM B Upelbiyulem 
_ MYHKTe yCJIOBHAM. 

: [na cpeleHua ypaBHeHua c AByma sqpamu (A) K kpaepoi 3aqaue Pumana 
HCNOJIb3yeM MeTOMb, paspadoTaHHble B (*-’). OGo3Hayaa mpeo6paso- 
BaHua Dypbe PyHKUM, BXOAANIMX B ypaBHeHue (A), COOTBETCTBYIONLHMH OouIb- 
WIMMM OyKBaMH, NOJy4HM, YTO pelleHHe ypaBHeHHA CBeeTCA K pellleHHv1O paB- 
HOCHJIbBHOH eMy KpaeBol 3afauu Pumana: 

JO(6i) 


hi ae 


+ - 34 he + Ke (x) a ei ee a 
ge, yO te a Oe ite. (5) 
PemeHwe ucxofHoro ypaBHenus (A) BbIpasHtca dopmyso; 
“i c a a 
p(x) = aligns \ [D* (¢t) —@D (t)] edt. (6) 


Jlonycrun, 4UTO HMeIOT MeCTO TipesCcTaBJIeHuA 
t 


ha -+Ki(e) = [[ (eo) [] (@— on)" Kula), 


Se tinea See. Day ad oa nha 
Ma + Kas) =] ] ea) TP xa) Ka lx), 
#=1 R=1 


a;, bj, Cy — BelllecTBeHHble uucna; Ky,(x) 0, Ki2(x)=-0. Bosmoxuo, 4To 
HeEKOTOpble U3 OOWIHX HyJeli Cc, CoBNagaioT c a; uM b;. IlocmeqHee o6cros- 
T@JIbCTBO HE OKa3bIBaeT BJIMAHHA Ha UCCJIeOBaHWe, MOsTOMy Takoro poja 
TOUKH oco6o He BbIfensiorca. Touku a; OyyT HysAmu, a 0; — nomocamu 
Kosppunventa 3afauu Pumana, GeckoHeuHO yJajieHHad TOUKa OyJeT OObIKHO- 
BeHHHOH. M3 (5) HenocpekcTBeHHO Tosy4yaeM, TO OAA paspewumocmu sadauu 


F (x) Ooasna o6paiwamoca 6 HYAb NopsAOKOG Y,, 60 6CeX MOoUKAX C, (F (t= 
t 

= I] cn)” Fy (x)). STo HakJlalpiBaeT Ha WpaBylo yacTb ypaBHeHHsa (A) 
k=1 


1 ycnopul, KOTOpbie HeOOXOAHMO JOJKHbI BBINOJHATBCA JIA TOrO, YTOOBI 
ypaBHenue Opiio paspemiMMbiM. Mcnoubsyx pesyJbTaTbI NpeAbilyWlero NyHKTAa, 
NOJYYHM NOfcveT YACa PeWIeEHHH MH, BO3MO%KHO, MONO/MHMTENbHBIX YyCJOBAH 
paspeliMMocTH, a TaKxKe CaM pellleHHA B 3aMKHYTOH tbopMe. Yucuo aunetHo 
HESABUCUMbLX pelleHUutt ypaeHenun (A) coenadaem C YKA3QHHOLM eblie 4UCAOM 
pewlenun Kpaeeoti 3ada4u, 4UCAO He YCAOCBUU paspeulumocmu Ha L 6o0aowe. 
Bxodawue @ obtwee peilenue npousé6oreHole nocmosAHHble He mMoeym OolmMb 
UCNOAbBO6AHbL OANA YOOBAEMBOPEHUA YCACBUAM paspellumocmu. 
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3. HuterpambuHoe ypaBHeHnHe le pBOro poma (Ao) MoxerT 
ObITb ToslyueHO “3 ypaBHeHua (A) mpu A =O. CoorpercTBylollaa eMy Kpae- 
Ban 3ajaga 


. Ka(x) @ FD) 
dls acs DAA) 4" 3G ye nn ea (8) 
TakoxKe momyuaetces u3 (5) npu 4 = 0. Ilo cpaBHenuio c ypaBHennem (A) oco6ex- 
HOCTb Tl0CeqHel COCTOMT B TOM, TO Oe€CKOHE€YHO yRanenuaagd 
TOUKA OymheT UCKAWUNTeEABHOM. Tak Kak Ki(x), Ko(x) ucue- 
3al0T Ha OCCKOHEYHOCTH, TO GeCKOHEYHO yaseHHaA TOUKA JOJKHA ObITh IpHUNc- 
jleHa K UNCJIY TOUeK Cg, Te UMeIOTCA OOUIHe HyIH. C yaeTOM STOrO OOCTOATEJIb- 
CTBA JIA HCCJIEMOBAaHUA ypaBHeHuA NepBoro poya (A,) MOryT ObITb HCMOIb30- 
BaHbl BC€ Pe3YJIbTATH, NOJYYeHHbIe Is ypaBHeHua BTOporo ipoya (A). 
4, Tlapupie ypaBHenua (6) cBoqaTcd K KpaeBoH 3afaue Pumana MeTOJOM, 
yka3anHHbim BrepBple MW. M. Panonoptom (*) (cm. Takxe (4—)). 
B KpaeBOM yCOBUM paBHOCHJIbHOH ypaBHeHulo (Bb) KpaeBoh 3aauu 
Q* (x x)= ER O° (x (x Viale ho — Aa + Ka (x) — Ky (Xx) (9) 
i Ki (% ha + Ki (x) 
MCKOMOM ABJIAeCTCA BCHOMOraTeIbHad KYCOUHO-aHaMTHYeCKad cbyHKuNA 2 (2), 
yepes KOTOPYIO pelleHve MCXOJHOrO ypaBHeHHA BbIpaxkaeTca mo dopmyse 


_ AR, SOLFO.» 1° O-()4FH), ay 
v= | eo t= TR if EK aay ee 


Ucceqopanne ypaBHenusn (B) Ha OCHOBe PpellIeHHA COOTBeTCTBYIOUeH eMy 
KpaeBol 3ayaun (9) NpoHsBOAHNTCA aHaJOrHYHO TOMY, KaK 9TO JleaJIOCb BILE 
OTHOCHTeIbHO ypaBHeHuit (A). TlonysumM ananorM4HEle pe3yJIbTaTbI C OHM 
JIMIIb CYHIECTBEHHBIM pasiMuueM. Obwuue Hyau dynkyutt da + Ki(x), A2 + K2(x) 
U 30eCb BAEKYM YCAOBUA PABpPeULUMOCMU, HO OHU MOeym OvolMb YOoBAeMBOpeHL He 
MOAbKO 3A Cuem OepaHuUdeHUll, HAKAAObIBAeEMOLX Ha Npaéeyto “acmb, HO maKoKe u 
cuem nodbopa éexodsuux 6 Obwee pelleNnue. NPOUSCOAHOIX nocmoAHHOLX. deco 
OOLUUC HYAU YMEHOLUAIOM LUCAO AUHEUNO HE3ABUCUMbLX pelleHUutt OONOPOOHOeO ypae- 
HeHUS, U ECAU PASHOCMb mMeoKOY UHOeKCOM Bada4U WU CYMMAPHbIM NOpAOKOM No- 


M0coée Koagpuyuenma (x — Ds 8,) He MeHbIE CYMMAPHO2O 4UCAA OOUIUX HYAetl, 
j=! 


mo ypaexenue (A) okaswemcs Oe3YCAOBHO paspewlumbLmM npu Awoo0u npaeoli 4acmu. 

Ypapnenne nepsporo poya (B,) MpHBOANT K KpaeBol 3aqaue, NOMyuaemow U3 
(9) mpu A1 = Ae = 0. Ero pemienne u ucceqopanve MOryT ObITb MOsy4eHbI 13 
(B) copepiieHHO aHasOru4yHO TOMy, Kak 9TO uMeeT MecTO yuan (A) u (A,). 


Mccneqopanne YacTO BcTpeyarollerocad B MpHJOKeHUAX MHTeErpasbHOrO ypaB- 
HeHMA C OMHHM spom 


ho(t) +e \ ke NeOd=1), 0<4<oe, 

0 
M COOTBETCTBYIONerO ypaBHeHuA MepBoro pola (A = 0) MoxerT ObITb ToyyeHO 
M3 TeOpHH ypaBHenult (A), (A,) uaa (B), (By) npu k(x) = 0. 


PocrosckHit-Ha-Jlony Tlocrynusio 
rocyapCTBeHHbIH YHHBepcuTerT 28 IX 1960 
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MATEMATHKA 


C. K. FOLYHOB 


NPHMEP HEEXMHCTBEHHOCTH JIS HEJIMHEMHOU 


NAPABOJIMUECKOH CHCTEMbI 
(ITpedcmaeazeno axademuxom H. I. Tlemposcxum 7 X 1960) 


B sTow 3amMeTKe OyjeT mOKa3aHo, 
_cTeMa ypaBHeHHi Bua 


uTO HeJIMHeHHad MapaOommueckasn cH- 


Ou i | (u Vv) Ou 
: OFF Re la : al ; 
; (1) 
: dv dv 
' fons Ox? 
He OOA3aTeIbHO HMeeT ECMHCTBEHHOe pellleHve, OTBeualollee HadaJIbHbIM 
JIaHHbIM 
Pe rupu x > 0 
u(x, 0)=v(x, 0) = ? 4 
( ) ( ) {1 mpH x <0. et 


OsHakoMuBUlHcb c aToH padorol, A. H. Tuxonop oGpaTu Moe BHMMa- 


HHe Ha TO, YTO eCIH He TpeOoBaTb 


OrPpaHHYeHHOCTH PpelleHHA, TO eHH- 


CTBEHHOCTH He OyfeT flaxKe B ciyyae ypaBHeHua Ou/dl = O?u/dx?. B no- 
CTPpOCHHOM MHOH TipuMepe o6a pellleHHaA OrpaHHueHbl. 


IIpumMep HeeHHCTBeHHOCTH, 


KOTOpbIM 


OyfeT NocTpoeH, ucnomb3syer 


PaspbIBHy!O PyHKUMIO a(u, V), OMHAKO 9TO, TO-BHJMMOMY, HecylilecTBeHHO. 
Jlerko mpefcTaBuTb ce6e mpolecc criaxKMBAaHMA Pa3pbIBOB B a(u, Vv), KOTOpbIM 
/He MelllaeT MpoBefenuio use onucbiBaemMoi KOHCTpyKuHH. Haunem c Toro, 
4TO IIPHBeseM pellleHHA c HavaNbHbIMH JaHHEIMH (2) Daa WByx BcMomora- 


TeJIBHbIX CHCTEM 


Ou “9! O07, Dts 

GEES le ee 

Fey = O04 . O02 

Gi. 0x8.” ETX 

K eal See 
| Vi | B 
OTH pellieHHA UMeIOT BULL 

ty = 0, = 0, = 0(+), | oe 
0,91373 D (7/26) — 0,086263 


( 
de) = | 


| 


(/25) — 
1,22399 ® (8/,€) + 0,063484 
1,01301 ® (4/,£) 
1 ,22399 @ (3/,£) — 0,063484 
0,91373 ® (1/,£) + 0,086263 


1 x Ol 
=a |*(77) ee |) 
0705 4 
hee 


ecm *f,<|x/Vt|< 4/2, 


IIpOTHBHOM culyyae. 


upd oe" fap 

mph —~s<x6<—‘*/a 
DPE 5) @ > Salas 
Mpu */4< 6 S/o, 

apu */,<6. 


Viz06pa3uM Ha IJIOCKOCTH UW, U KPHBBIE, 3ajlaBaemble NapaMeTpHueckH 
paBeHCTBaMu 


U=U,(&), Y= 01(§); (I) 
u = wul(E), v= v2 (6). (II) 


Jia HarJIAHOCTH, 3TH KPHBbIe H300PaxKeHbl HAMM Ha HECKOJIbKO Mpeodpa- 
30BaHHOM MOCKOCTH: MO OCH aOCIHCC MbI OTKabIBaeM UW + VU, a TIO OCH OpIN- 
HaT uw — v (em. puc.l). Kpusas (I) mper- 
u-v cTaBJINeT COGOM OTPes0K OcH aOclINcc, Ha- 
HeCeCHHDIM wTpHxamv, kKpuBasx (11) u30- 
Opaxkena cnowHOn wHHveH. JI BOHHOM- 
JMR vei O6O3HAYeHLI yuacTKH KpuBoH (11), 
oTBeyalollve Tem 3HaueHuam x/V ft, B KO- 
TOPBIX K(x/V t) =0,6944. Tlonoxum 
a(u, v) = 0,6944 8B 3allTpHxXOBaHHbIx 
o6NacTAx. STH OOMACTH OIMKHEI Mepece- 
KaTpea KpuBon (II) TomDKO moO yuacTKam, 
OTMeYCHHbIM JBOHHOH JIMHHeH, a KPHBOH 
(1) —copcem He mMmepecekaiotca. Bue 
3allITPHXOBAHHBIX oOOacTeH mMOJIO%KUM 
OLRM => Ih, 

OueBHyHO, 4TO O6e Tapbl myHKuHH 
[us(E), on(E)1; Lue(), va(E)], tae € = 
=x/V t, YROBNeTBOPAIOT HauaJbHBIM JaH- 
HbIM (2) H cucTeme (1) c Tak MOCTpoeHHBIM 
Kosddunnentom a(u, v). 

Bo3MOxKHOCTh HeeHHCTBEHHOYO peitie- 
HHA Y HeIMHeEHHBIX MapadouMuecKUXx CH- 
CTeM IPH Pa3pbIBHbIX HaWaJIbHbIX JLAHHbIX 
CTaJlad MHE CHa B pe3yJIbTaTe Wuckyccuh c H. JJ. Brpegencxo#. A cuutaro 
CBOHM IHPHATHBIM AOJTOM BbIPasHTph G6narogapHocTb M. J. TaxTampnuesoli 3a 
NO_6Op YMCNeHHEIX NapametTpos AA onvcaHHOrO MpuMepa. 


Puc. 4 


Tlocrynusio 
6 X 1960 
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Aoxnagn Akafwemuun nayr CCCP 
1961. Tom 136, Ne 6 


MATEMATHKA 


H. B. E®HMOB 


KOPPEKTHOCTb TEOPEMbI [HJIBBEPTA O NMOBEPXHOCTSAX 
MOCTOAHHOM OTPHILATEJIBHOM KPHBUM3HbI 


(ITpedcmasnaexo akademuxom IT. C. Anekcandpossim 10 X 1960) 


nm. 1°, B TeopHu moBepxHocTeli Xopouio H38BecTHa Teopema [uaBGepta, 
YyTBeparoulad, 4YTO B TPEXMeEPHOM SBKJIHOBOM MIpOCTpaHCTBe HeBO3MOxKHA 
MOBEPXHOCTh MOCTOAHHOM OTpPHaTebHOH KPHBH3HEI, BCIONy peryapHad u 
NOWHaA B CMBICIe CBOeH BHYTpeHHeli reomMeTpuHu. HactTosmlad 34MeTKa cBa3aHa 
€ BONPOCOM, KOTOPbIM HeO{HOKpPaTHO MOLHMMaJICA MHOTHMM TeomMeTpaMu: Ha- 
CKOJIbKO YCJIOBHe NOCTOAHCTBA KPHBH3HbI 3feCb CyIleCTBeHHO? 

C wenbio HEKOTOPOTO TIpOsBHXKeHHA B 9TOM BOMpOce Mbl ycTaHaB/JHBaeM 
KOPPeCKTHOCTSL Teopempl TuibOepta. B cambix oOMIHX 4YepTax 93TO 
O3HauaeT, UTO: 

1) cyiwyecmeytom OueHOUHble COOMHOWeHUA MexCOY HEKOMOPIMU BeALLUUHAML, 
OMHOCMUUMUCA K mMempuKe noBepxHocmU nepemeHHol. OMpuYamMeAbHOt KpuseUs- 
Hbl, U HeEKOMOPbIMU BeEAULYLLULHAMU, OMHOCHIUUMUCA K ee BHeLLNell 2eeomempuu 6 
MpeXMEPHOM IBKAUOOBOM Npocmpancmee; 

2) meopema Iuasbepma nonryuaemca u3 9mux coomHowenut nymem npe- 
OeAbHoeo nepexoda. 

Tlogpo6uaa dopMyupoBkKa 9TOrO yTBepxKeHHA OyleT Mana Jasmpuue (cM. 
A) 

nm. 2°, )Kelad HCKJNOUHTh 3aTPYAHEHHA ToMmomorMyecKoro xapakTepa, He 
CBAS3AHHbIe C CYIIECTBOM BOMpoca, MbI OyeM Mpelnosarats paccMaTpuBaemple 
MOBeEpXHOCTH OJHOCBA3HbIMH. YCJIOBUMCH elle He OFOBapHBaTb B JaJbHeHIeM, 
GTO peUb WMeT O PeryJIAPHHIX MOBEPXHOCTAX B TPCXMCPHOM JIBKJIMAOBOM IIpo- 


CTpaHCcTBe. 
nm. 39. OcraHopumca cHayalla Ha ciyyae HOCTOAHHOH KpMBu3HEI. Kak 
M3BeCTHO, B Cilyuae K = —1 yrou ® Mexy aCHMITOTHYeCKHMH Y)OBJIeTBO- 


paeT ypaBHeHuio o ,—sinw, re u, U—HaTypaJbHble acHMITOTMYeCKHe 


tlapaMeTpbl. PaccMoTpHM MpoOH3BOJIbHy!O aCHMIITOTHYeCKyI0, HallpwmMep u =O, 
Tak Kak sin@>>0, To wa Hel HalifeTcd TouKa, Hanpumep (0; 0), rye 
@, >0 (umu ©, <0, HO Torfa MbI H3MCHHM OpHeHTallHio aCHMMTOTHYeCKHX). 


U3 ypaBuenua cilefyer, 4uro mp Maom ¢ >0 B oOsacTH (—@*&<u<+6; 
v > 0) 6yneT w) > const >0. CnenopaTetbHO, B oOsacTH (—d<u<+6, 
v>0), 0<6<e, Oyzer sinw Sconst = m>0. Orcwoga wo, > mv, uro npu 
6ObIIOM UV IIpOTHBOpeyHT HepaBeHcTBaM 0 <( @<_%. ITUM JoKasaHa Teopema 
Tunp6epta, HO foKa3saHo HM HeuTO OoJIbIlee, TaK KaK BCH MOBepXHOCTb 
B 9THX paccyKJeHuAx He UcMONH3syeTca. YCJIOBHMCA Ha3bIBATh aC HU MIITO- 
TuHUeCKOH e-1OMO0COH wYacTb KaKOl-HHOyAb NOMHOH MoOBepxXHocTH 
OTPHIlaTeJIbHOH KPUBH3HbI, KOTOpasl COCTOHT U3 BCeX TOUeK, yaJIeHHbIX 10 
MIOBEPXHOCTH OT HeKOTOpO acHMMTOTHYeCKOH Ha paccTosHHe <s. Torga 
pesyNbTAT TIPMBeMeHHEIX paccyKMeHHH BbIPawKaeTcA Tak: HM MPH KaKOM 
‘e > 0 HeBO3MOxKHA aCHMNTOTHYeECKaH €-NO/l0ca MOCTOAHHOM OTPHaTebHOH 
“KpHBu3npl. Hasopem 3To yrBepxjeHve ycuenHolt Teopemolt ['umpoepta. 

nm. 4°. Ecum B dopmMymupopKke ycuseHHol Teopempt Tumpoepra BMecto 


_ YCJIOBHA NMOCTOAHCTBa KPHBH3HbI NOTpe6oBatTp, YTOObI KPHBU3HaA OCTaBaJlaCb 
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B OTPHNaTeJDHbIX TpaHuuax, TO TOJyYHTCH HeBepHoe yTBep»xeHHe. B camMow 
qlee, Ha OOBIHOM FeMKONJe CYWIECTBYIOT ACHMITOTHYECKHEe &-NOJIOChI (BHH- 
TOBbIe), FAYCCOBA KPHBH3Ha KOTOPHIX 3akJOUeHa B OTPHLAaTebHbIX Tpanuuax. 
Ha vtakux momocax o=a/2. Takum oOpa30M, HasIM4Me OTPHaTeJIbHBIX 
TpaHUll KPHBU3HbI CaMO TIO CceOe elle He BbISbIBAeT UpesMepHO OBICTporo u3- 
MeHeHUA yrsia @, Kak B rumbOepToBom csryyae. Ho, kak celiuac OyJeT BUAHO, 
CXOJHbIM sddbekT WMeeT MeCTO, eCJIM TayccOBa KPHBH3Ha M3MeHsHeTCA MO 
MOBepXHOCTH B HEKOTOPOM CMBICJI€ MeJWIeHHO, IIpHueM OH IIpOABJIAeTCA Tem 
CHJIbHee, UEM Me/WIeHHee M3MeCHACTCH KPHBH3HA. 

mn. 5°. PaccmoTpuM TosHYyIO NopepxHocTb KpuBHu3sHEI K <—1. Bpegem 


o6osHayenna: k? =|K|, Q=I1n Vek. Onno ug acumnroruyeckux cemelicTs. 
MOBepXHOCTH Ha30BeM TlepBbIM; OyJleM IIpHMeHATb OObIYHbIe yCJIOBHA COOPHeH- . 
TalHM MOJIOKUTeEMbHBIX HalpaBJleHHH Ha aCMMITOTHYeCKHX HW NMOMOKUTeIbHOM 
CTOPOHBI TNOBepxXHOcTH. YroJl MexKy NOJOKUTebHIMA HalipaBsieHHAMB 
ACHMMTOTHYeCKUX OOO3HAUHM Yepes W, HATYPaJIbHble NapaMerpbl (yru) acHMMTO- 
THYeCKUX — Yepe3 Sy, Sg. I]penmonomwuM, uTO Ha HeKOTOpOM oTpesKe OP 
KaKOH-HHOYb aCHMMTOTHYeCKOH TepBoro ceMeHCTBa YyrOJl @ HM3MeHHAeTCH 
MOHOTOHHO (HanpaBsienve or O k P npefnonaraem nojoxKuTebHbIM). IIpose- 
lem uepe3 Bce TOUKH OP acumlToTH¥eckHe BTOporo ceMeHCTBa HM Ha Kako 
HW3 HHX OTJOXKHM OTpes0K WIMHbI B, NpuyeM B MOMOXRKHTeEbHOM HallpaBsieHHH, 
ecm @, > OnaOP. O6.1acTb, 3aNOJIHeHHYy0 3THMH OTpe3KaMH ,O603HaUHM epes Q, 


oTpesok OP 6yjeM Ha3bIBaTb OCHOBaHHeM , oTpe3sKH BTOporo ceMelicTBa, 
mpoxofamue uepes O u P, Ha3s0BeM, COOTBETCTBeEHHO, JeBOH HM mpaBor 
ctropoHon. Ilycrb Blob OCHOBaHHA 


 (W,)y > my > 0} (my = const, ky = k(M), (w,)o'= 0% (M), MEOP). 


par Sy 
A) 
IlycTb JIMHa OCHOBaHHA paBHa Ay < |. 
TlonoxuM 
4. = max {su Jah su Fs 
A Pay p k ats p k g ) 


re &,— lpousBofHaa m0 moOomy HanpaBsennio, (k_.) ¢ 7 BTopas mpousBoy- 
Has 110 Ayre moOol reoyesHyeckol; BepxHue rpaHu GepyTca mo oOsmacTu Q. 


1 


Teo pemanseou —<e, |grado| <> eo ecett obaacmu 2, mo B 


A 
O2@PAHULeHO HEKOMOPOL BEAULUHOL, B3ABUCALUELL MOALKO OM Ay U Mo. Hanpumep,. 
7680 
B S ioe 9 
Qo Sin —0-2. 


IIpuBeemM OCHOBHBIe STaMbI JOKasaTebcTBa. O6o3HaUMM Yepes U, V OKasIb- 
HbI€e AaCHMIITOTHYeCKHE KOOPAMHAThl, CUWTad, YTO BAONb aCHMIMTOTHUCCKHX. 
mepBoro cemelicrBa v—=const. M3 o6mux gopmysm Teopuu moBepxHoctelr 
C NOMOUIbIO JOBOJIbHO NPOOJUKHTeIbHBIX BbIKMaOK MOMyyaeTcs ypaBHeHue 


0 1 dw z : 
k= (ss i) = (+ A+a|grado|}sina, (1) 


rye 
A= (Osco aa (asap a 40. Q:. COS 0, 
&% = Qs, sin tp, — 2Q «COS Vii 2Q;,sin Wo} 


(EE Mie ee ane 
yi a? Is VG. 00° Yi, 2— yrbl NepBol MH BTOpOH acHMMTOTH- 


4ECKOW C HallpaBsieHHeM rpafvenTa o; Q + — mpousBoqHan 0 HanpaBJeHHw, 
1 


OPTOrOHaJIbHOMY K MepBOH acHMITOTHUeCKO!. 
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CoruacHo HAaAHHBIM YCJIOBHA 


A 
|< 


ob] w 


Orciofa Mu U3 ypaBHeHHaA (1) 

A xu 9 1 0° 4 (0 Ae ce 

42, = | grad o|> = = On: | @ ), = | sino ds, > 0. (2) 
0 


‘Takum o6pa3om, 


C pyro cropoupl, uMeer MecTO cooTHoUleHue: 


PINAVE) — sino 2, (4) 
Si Os, 


Ecau Bomb ocHopanua k&yV E,=1, To u3 (3) u (4) nonyuum gan sceli 
o6acTu 


Mae SVE Kath 2. (5) 


Ilyctb @—) MuHa MpOH3BONbHOTO OTpesKa UyQuU Cu, OCHOBaHUA; U3 
(5) cnefyeT, 4TO AWHHa BCAKOTO aCHMMTOTHYeCKOrO OTpe3sKa MepBoro cemelt- 
cTBa, JieKalllero B oOmacTH 92 MexKy aACHMNTOTHUeCKUMH U = Uy, U = Un, 
papHa ia, mpnuem 4+/,< 4<4. Ananorm4HO MOKHO MOKa3aTb, 4TO eCIH 
6—jsmua mo6oro oTpe3Ka 0; CU < ve AeBo cropoHn 2, wb — znuHa po- 
H3BOMbHOrO aCHMIMTOTHYeCKOrO OTpe3Ka BTOpOrO cemelicTBa, JlexKallero 
B OOjlacTH Q MexKy acHMNTOTHUeCKUMH VU = 01, U= U2, TO WycpU< 4. 

O6o3HauHM yepe3 b, OTpe30K JeBOH CTOpOHbI OOlacTH 2, KoOTOpbIii HauH- 
HaeTCH B TOUKe O uw uMeer AuHY, paBHyio */, B. 

M3 olleHoK p CylelyeT, 4YTO BCAKad ACHMNTOTHYeCKad MepBoro cemelicTBa, 
ulyitad B OONacTu Q M3 KaKOH-HHOyfb TOUKN OTpe3Ka 01, Aoxo_uT WO mpa- 
BOH CTOPOHbI OOsacTu 2, ocTraBascb BHyTpu 8&2; KpoMe Toro, acummToTueCcKas, 
uflyllad W3 KOHIla b,, BbipesaeT BMecTe C OCHOBaHHeM OOJacTH 2 Ha acHmmTO- 
THYeCKHX BTOPOrO ceMelicTBa OTPe3KH AJIMHOIO Sy wee 

Ilyeth 6 — oTpe30K acHMmMToTHYecKOH mepBoro CceMelicTBa, KOTOpPbIM HauH- 
HaeTca re-HH6yyb Ha b, u nepecekaeT 2. PasyenuM ocHoBaHHe O6sacTH 
Ha TPH paBHble 4acTH HW MpoBelleM yepe3s TOUKM eseHua BHYyTpH @ acumMTo- 
TH4ecKHe BTOporo cemeiicrBa; OHH NogenaT 8 Ha Tpu uacTH: 6), 45, d3 
(cuvTad HOoMepa oT seBoi cropoHst 2). Bcmegcrsue oneHokK A AuanHa 
6; > 'Mied (i = 1, 2, 3); Kpome Toro, u3 (2) uMeem Ow/0s; > my) Ha BCeM 


< . Mpa 
oTpeske 6. CmeqopaTesibHO, Ha oTpe3Ke 6, OyyzeT sinw > sin om . Orciona 


4 cHoBa u3 (2) AA orpesKa 6, ufyulero u3 Kona b,, MOmyyaeM Ha 2 


Se 
do 1 é 1 + Mo 
as; > = \sinods,> gz Bsin 72° (6) 


0 


Tak kak O<w<n, TO u3 (6) HM M3 HepaBeHcTBa 6, > a)/12 umMeem 


Bay sin a < 7680, 


4TO H yTBepkKjlaeT TeEOpeMa. 
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mn. 6°. Vmeer mecTo uHoe o6o6mleHHe ycHJIeHHOH Teopembl [TusbOepta, 
KOTOpOe MBI BbIPasHM TO/IbKO B OOmeM Mane. Mmenno: Oza acumnmomu- 
ueckol L Heeo3mooeNa &-nonoca, Ha Komopoti eenauuuHol |k,/k|, |Rss/R\ g 


OocmamouHo MaAbl, eCAU uNMeepan | sin ds docmamouwHo 6eAuK (cpaBHH- 
ib 

T@JIbHO C BEPXHHMM TpaHAMM 9THX BeMUMH; OT HHX Ke 3aBHCHT 6). 

nm. 7°. ABTop Hallel ypaBHeHue (1), OMMpaacb Ha HeKOTOpBle MaHHble Co- 
BMecTHoH pa6oTh! c 9. I. Ilo3Haxom. BurBox, ypaBHenua (1) B cBor1O ouepeyb 
MOOyAHI K JlaibHeHIleH COBMeCTHOH paOoTe, B XOM€ KOTOPOH YyCTaHOBJIeHbI 
pyrve yloOunle npeoOpas0BaHHA OCHOBHbIX ypaBHeHHH TeopHH MoBepxHocTeH, 
TOUHAA (OpMYJHpoOBKa pelwoweHHA m1. 6°, ero NONHOe MOKasaTeJbCTBO MH Cy- 
I€CTBEHHbI€ CJIeCACTBHA. OTH pe3yJIbTATHI OyLyT COOOMIeHbI B COBMECTHEIX Ily- 
6nuKkanuax c 9. T. [losHaKom. 


MockKoBcKHH rocyapCTBeHHbIM YHHBepCuTeT Tloctrynus0 
um. M. B. JIlomonocopa : 7 X 1960 


Wornange AkagqemMun Hayr CCCP 
1961. Tom 136, NM 6 


MATEMATHKA 


JI. HW. KAMBIHHH 


- OB YCTOHYMBOCTH PA3SHOCTHBIX MAPABOJIMUECKHX 
YPABHEHHA 


(II pedcmaseaeno akademuxom C. JI. Co6onesoim 16 IX 1960) 


B 3ameTKe paccMaTpHBaeTCsH BONpoc O peLICHHH MeTOJOM TIpAMbIX H Me- 
TOMOM KOHeYHBIX pasHocteli I KpaeBolh 3afauM fA Tapadosmueckoro 
ypaBHeHHsa 


. 
} 
; ye alt, eh, me tel, spares b use), (1) 


u(x, 0) =@(x), 0<¥ <I; (2) 
: MOR TN oh te) =O, (3) 


a(x, t) >a >0, c(x, t) >, 

i 

‘B IpxMoyrompHok o6mactu G(O<x<l, O<t<T). WVeasecrupie uccaego- 
‘BaHua Jilsakca u Puxrmaliepa (',”) mMo3sBouaI0oT CBeCTH BOIpOc O CXOJMMOCTH 
‘MeToya K H3y4eHHIO YCTOHYHBOCTH COOTBeTCTBYIONINX udpepeHWMaIbHO- 
‘pa3HOCTHbIX H KOHeYHOPaSHOCTHBIX ypaBHeHHli. B 3amerKe yKasbiBalorcs 
‘HekoTopble SHepreTuueckue HepaBencTBa jus pelleHM pasHOCTHbIX ypaBHeHuii 
“MC HX TOMOLLbIO ycTaHaBIMBaercn GesycnoBHad ycrowumpocTp (mo Moxy (°)) 
‘9THX ypaBHennit. 

'  Tlyers B (1) bynxunn a, 0, c, da/dx u Oa/dt nenpeppBHE BG u |a|\ Ai, 
|b|< Ag, |e|< As, | da/dx |< Ay, Vacioeie Aa 

— Metogx npampx. Ha muHoxectBe 


Tee wee GSO tT ox nh; n=] Tide e.g Nl) Nh=h 


‘paccMOTpuM udpepeHUNaJIbHO-pas3HOCTHbIN ONepaTop 


Ou (x, t) | _ 


Rut (4,1) =—— a(x, thu,-(*%, t)—O(%, t)u (x,t) +e, thu, 2), 


Tile pa3HOCTHbIe OTHOMIeHHA C UWaroM Bepey H arom Ha3amq oMmpeseseHbl 
Kak OObI4GHO: 


u(x, t) —u (x — A, ft) u(x+h, t)—u(x, t) 
C= ’ Ux = 
x h h 


{ 
» Us = 5 (uy 4 i 


Ilyetp 


N N 
Juljz=A'S ur(nh, t), | oll2=h D1? (nh). 


} ne] n=1 
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Ecnu Henpeppipuan ynKuua F(x, ¢, y, 2) ‘UMeeT paBHOMepHO orpaHy4yeH- 
HbIe MpousBoyuble OF /Oy u OF/dz BG 
OF 
| Sr|<8» |r| <2» (4) 
TO JWIA PeUIeHHA KBasHMHeEMHOTO AudpepeHliMasIbHO-pasHOCTHOTO ypaBHeHHs 
Ha Dr 
Ryu (x, t) =F (x, t, u(x,t), u 
C HavaJIbHbIM yCJIOBHeM 
u(x, O) Ss 0(4), X= nh, ie lee eens (6) 


(x,t)) (5) 


a) 


HM KpaeBbIM ycIoBMem (3) HMeeT MeCTO 29HepreTH¥eCcKOe HepaBeHCTBO 


aie +leslB< Ci (Mel? + lle, pat x,t, 0, 0)[[2dr). 


0) 


Onpemgeneune | (cp. Von (8)). Henunetuoe mucbdepeniMambHo-pas- 
HOCTHOe ypaBHeHHe (5) HasbiBaeTCH YCTOHUYHBEIM MO OTHOWMEHHWO 
K MaHHOMYy pemeHuw u(x, ¢t) 3aqaun (5), (6), (3), ecIH QA uKcH- 
popaHHoro JT u BbIOpaHHoro pellieHuA cylecTByeT NocTrosHHad B, He 3aBH- 
callad oT Ah, Takas, 4ro fia moOnix fy, t (OKtp><ct<T) u h na Dp 
clipaBelIHBO HepaBeHCTBO 


4 lit gli < BCL, + Ul 4 Ile) (7) 


Teopema 1. Ilycmo F(x, t, y, 2) yooeremeopsem (4). 
Toeda: 
a) KeasuAUnelinoe OudbqdepenyuanbHo-pasKHocmHoe ypaeHenue (5) ycmotiuueo 
dan stoboeo pewenun sadauu (5), (6), (3); 
6) ecau F umeem nenpepoienole O?F /dy", 0?F/dy Oz, 0?F/dz*, mo cywe- 
cmeyem eduncmeennoe petuenue 3adauu (5), (6), (3); 
B) ecau u(x, t)—pewenue (1)—(3), npuuem Ou/dt, Ou/dx, O°u/dx? 
pasHomepHo HenpepoieHol Ha G, mo 
lim, sup. | w(ge 2) Ee (8) 
h-0 (x,t)@Dp : 
2de u(x, t; h) — pewenue sadauu (5), (6), (3); er Fees 
r) ecau 6 B) u(x, t) umeem pasHomepHo Henpepoiensie Ha G | O*u/dt?> 
0?u/dx>, O*u/dx*, mo 
sup [u(s, D—utz, t Alon): (9) 
(x, ED, 
Ilyctb Tenepp F(x, t, y, 2) YOBNeTBOpser orpaHMyueHHIO Ha pocT M0 
yuz2 
[F(x ty, ZI, t)+K(lyl+lzp% (10) 


re K>0, u (a >0—nocrosnupie. Ecnu p(x) u F(x, t, y, 2) TaKoBBl, 
YTO 


2.Cy (a — 1) 2+4(|] @ [2 + || oz|2 + Vir pe) er <i, (11) 


TO JIA PelleHHs HeJIMHeEMHOrO AudpepenunasbHO-pasHocTHoro ypaBHenus (5) 
HMee€T MECTO SHepreTHuecKoe HepaBeHCTBO 
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eek 
[lei + [lus RP [1 — (a — 1) Peat 2C, 11%, (12) 
rae ; 


PHC. (Ca + |lezle +\ [flpae). 


Teopema 2. Ecau p(x) u F(x, t, y, z) ydoeremeopsiom (12), mo 
HeAuHeuHOe Ougrepenyuaneno-pasnocmHoe ypaenerue (5) ycmotiuueo OA 
Aw6020 pewenun 3sadauu (5), (6), (3). 


MetToyq KoHeUHBIX pasHocTedl. Ha cerKe 


Got ee, 6 = nh, a= 1) 2040. N= fb t= mk, m= 1yy..., M} 


(l= NA, T = Mk, k/h® = } — noctonnHas) paccMOTpuM HeABHOe pasHOcTHoe 
_ ypaBuenne 


Ryu (x, t) = uz (x, t)—a(x, thu; (x, t)—O(x, thuz(x, t)+ 

| +e(x, tu(x, )=F(x, 2) (13) 
_ ¢ ycnosuamn (6) Hu ; 
Sn eee isa (Lage men. os ity it =a, 2 (14) 


Zina peutenua s3agaun (13), (6), (14) mpu gocrarouno Mmasbix k Meer 
MeCTO 9HeEpreTHyecKoe HepaBeHcTBO (cp. J1H3 ) 


Jue +lack< C.(loB +leck +4 3 irl, t = mk. 


Onpenenenue 2 (cp. Von (°)). JIuneiioe ypapnenue (13) Hasbi- 
BaeTCd YCTOHUHBDIM, CCH WA faHHoro JT cyulecTByeT mocTrosHHas B, 
He 3aBHcallan OT A, Takaxw, 4TO ANA KamKOH dyHKunn v(x, ¢t), yOBeTBO- 
psrouleli OfHOpomHomMy ypaBHenuio (13) (f(x, ¢)=0) c ycnoBuem (3), aaa 
_ mo6nix ty, t (O<tp<Ct<T) uh wa Gp (R=Ah?) copaBeqnuBo HepaBeH- 
cTBo (7). | 

Toe oe 3. a) Jlunelinoe pasnocmnoe ypaeHenue (13) GesyCA0bHo 
(m. e. npu am60m coomHoweHuu waeoe no x ut; h =k/h*) ycmotiaueo; 

6) na Gp cywecmeyem eduncmeenHoe peweHue sadauu (13), (6), (14); 

B) ecau u(x, t)— pewenue (1) (F=f (x, t)) (2), (3), npuxem du/dt, 
Ou/Ox, O?u/Ox® paeHomepHO HenpepbleHol Ha G, mo umeem mecmo (9), 20e Dp 
gameneno Ha Gp, u(x, t; h) — pewexue (13), (6), (14); 

Tr) ecau 6 B) OAA u(x, ¢) CylWjecmeyiom U paeHoMepHO HenpepoleHol Ha ‘G, 
Ou/ot?, O*u/dx*, d*u/dx*, mo (cp. JIus (*)) 


sup iy(x, ty —u (x,t; h) b= OR + A’). (15) 
(x, t)EGp 


Ecnu F(x, t, y, 2) yaopmersopser (4), TO AA pelleHHaA KBasHyIMHeH- 
HOTO pa3HOCTHOrO ypaBHeHHA Ha Gy, 


Reale Galt ha— Pe bk (Xs ab), U=(X, t)) (16) 


c ycnopuamu (6) u (14) mpH focrarouno MajomM k uMeeT MecTO 3HepreTH- 
yecKOe HepaBeHCTBO 


| gulps? <Cs (lok tho + 2 DIF. ¢, 0, Of). 


1 Teopema. 4. Mycme F(x, t, y,.2) yOossemeopaem (4)... 0) can. 
3 JAH, r. 136, Ne 6 ‘ “i sshaa ve ene 


Toeda: ‘ 

a) KeasuAUNelinoe pasHocmHoe ypaenenue (16) be3ycaoeHo ycmotiuueo OAR 
mo60e0 pewenun sadauu (16), (6), (13) (@ cmoicae onpederenus 1); . 

6) ecau F(x, t, y, z) umeem Henpepoienoie OF /dy?, O?F/dy0z, O?F/dz*, 
mo cytecmeyem eduncmeennoe peulenue 3adauu (16), (6), (14). 

Hmerom mecmo ymeepocdenusa B) u Yr) meopembt 1 c sameHoti Dy, na Gp 
u (9) wa (15). 

Ilyetb, Hakonen, F(x, ¢t, y, z) yaoBnerpopser (10). Ecnu g(x) u 
F(x, t, ¥,. 2) TaKOBEI, TO 


M 
2C3 (a — 1) +(| oR +fozPte Dd IF lina)* ROT < ie (17) 


TO JIA HeMHeEMHOrO pasHOCTHOrO ypaBHeHHa 
Raul tye P(x, Crewe hy, ae cae eye) (18) 


Opu WOcTaTOUHO MaJIOM k wMeeT MecTO SHeEpreTHyecKOe HePpaBeHCTBO 


1 
Ju l@+fucfB< Pll —(a—1) P21 KC, (t — k)}}-* , 


rye 


M 
P= 2C4( pf +\lo;k te Dd IF iP.) 


m=1 


Teopema 5. Ecau p(x) u F(x, t, y, z) yooersemeopstom (17), mo 
HeAUNeUNOe pasHocmHoe ypasHenue (18) O6esycaoeHo yemoriuugo (6 CMbICAe 
onpedenenusn 1) Ora saro6oeo peulenusn sadauu (18), (6), (14). 

Teopembl 1—5 joKa3biBaloTCa C MOMOULbIO YKa3aHHbIX JHepreTHYeCKHX 
He€paBeHCTB, TOJyYaeMbIX TIPHMCHEHHeEM Pa3HOCTHBIX aHaJOrOB JIEMM THIa 
Iponyona (cm. (7,4,°)), mpaninna Ulaynepa u Teopem Baomwenua C. JI. Co- 
OomeBa (®) (Cy, Cy, C3—MOCTOAHHbIe, 3aBHCHAINMe TONbKO OT a, T u A, 
dicsilin 2, GoneAgao ys 

Bce paccMoTpeHusl ocTaloTcs B CHJe H AIA HEOMHOPOMHHIX KpaeBbIX yCJI0- 
BUI 


u(0, t) = py, (¢), u(l, t) = p(t), 


€CJIM 3aMeETHTb, UTO 3aMeHA 


a(x, t)=u(x, \—-U—F)p—F yl) 
MpHBOAUT K saflaye (1), (2) c OAHOPOAHBIMH KpaeBbIMH ycOBHAMH (3). 
Jlia runepOonuyeckoro ypaBHeHHs” Bua 


Ou Oru Ou Ou 
ae alk, t) Sa =F (x, if. Us oee a7") 


aHaJIOrHunble pe3syJibTaTb! nowyyenbl M. JIn3om (°). 


MockoseKni rocyapcTBeHHbIi yHHBepCHTeT TlocrynH10 
uM. M. B. Jlomonocopa 16 IX 1960 
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Horkraagn Akawemun nhayr CCCP 
1961. Tom 136, Ne 6 


MATEMATHKA 


Cc. P. KOPAJIOBCKUH 


Ob OJHOM OBULEM METOJE NOJIYYEHHA CTPYKTYPHbIX 
_  XAPAKTEPHCTHK AKCHOMATH3HPYEMDbIX KJIACCOB 


(ITpedcmaeaeno axademuxom A. H. Maasyesoim 10 X 1960) 


CrpyKTypHble XapakTepucTuku Kjaccop u3 UC, (o603Ha4ueHuaA M TepMH- 
HOJOrHIO cM. B (*)), NosyyenHbie A. Tapcxum (?) u TO. Jlocem (*), Opin 
o6o06menst U. UKanom (*) na kaaccbt 43 UEC,. Paspusaa metoy Uxana, 

A. fi. Tafimanop nonyunn xapaktepucruku ksaccop u3 ECa, EUC4z, 

~UEUC,, ..., u ACy (cm. Takxe (*)). IIpu stom Talimanosnm™ Opimu 0606- 

| UeHbI HEKOTOPble BarxKHbIe TEOPeMbl OO aKCHOMATH3HPYeMbIX KJIaccax, B WaCcT- 
HocTH Teopema Jloca —Cyuiko (°) wu Uxkana (2) 06 o6bequHeHHAX Leneit 
MojleeH. 

B HacTosulel 3aMeTKe OOOOULaeTCH MeTO NOJyueHHA CTpyKTYPHbIX Xapak- 
TEPHCTHK AKCHOMATH3HPVeMbIX KJIACCOB, HCMOJb30BaHHbIL] YKa3aHHbIMH aBTO- 

_ paMH, 4TO NO3BOJIAeT CleNaTb 9TH XapakTepHCTHKH Oosee Mpo3spayHBIMH Hu 
MOJYYHTh CepHiO HOBbIX XapaKTePHCTHK. 

B nm. 1° pacemMatpnBaeTcH H3BeCTHaA TeOPeCTHKO-MHOKECTBEHHaH CXeMa, B 
HCHONbSOBAH HH KOTOPOH MH COCTOHT CyllecTBO Halllero MeTOjla, ONHCbIBaeMoro 
Bina: 


1°. Ilyerb V — HenycroH Kmacc. Onepatua, cooTHocsiiaa KaKOMy ero 


noiksmaccy K HekoTopbli nogzknacc K, Ha3piBaeTcH ONepaluenH 3aMbIK a- 


HUA, ECM OHA YOBJeTBOpHeT cueqylouluM ycoBusM: 1) KC K, 2)K =K; 
3) u3 K,C Ke cnenyer K,C Kz; 4) Bee knaccht K Takue, uto K = K, 06- 
' pa3yioT MHoxectTBO. IlonxTHe OnepallHH 3aMbIKAHHA YKBUBAJICHTHO oOMpese- 
| SIA€MOMY HW2Ke NMOHATHIO OnepallHn O-3aMbikaHHs. 

Ilyctb O — nekotopoe MHoxecTBO Toxksaccop V. Qnement a 43 V Has3bi- 

BaeTcH TOUKOH MpHKOCHOBeEHHA Kaacca K no O, ecnu B O Hert 
KIaCCOB, COJepxKalllHx a H He Mepecekatouluxcn c K. Kaacc Ha3piBaetca O- 
3aMKHYTHBIM, eC eMY IIpHHalviexKaT BCe ero TOUKH MpHKOCHOBeHHA T10 O. 
O-3aMKHYTbIe KJiaccbl OOpa3ylOT MHOXKECTBO, 34MKHYTO€ OTHOCHTEJIbHO Tlepe- 
ceyeHHit HU cofepxamee V. Ilostomy aa Kawkgoro Kjacca KCV_ uneetcs 
HaWMeHbIUMH O-3aMKHYTbIli KJlacc, ero cojepxamnh. [locequui Oyyem 
-HasbipaTb O-3amblKaHHeM K. Onepattus, cooTHocauland Beskomy K (_V 
-ero O-3aMbiKaHve, Ha3blBaeTCH ONepawuel O-3aMbIKaHHA. 
-  Uepes P(a), rne a€V uv P—muoxectBo nogksaccop V, Oyfzem o603Ha- 
WaTb MHOKeCTBO BCeX KJIaccoB H3 P, cofepxaulHx a. Muoxectso P Ha3bi- 
paeTCcaA BINMCAHHBIM B O, B OOO3HayeHHH: P <O, ecaM Juin BeAKOrO a€éV 
cipaBeiuBo cuienyrouee: 1) Ana sBeskoro KG€O(a) cytlectByeT Takoe 
LéP(a), wo LC K; 2) ans Besxoro L€P(a) cymecrsyer takoe K € O(a), 
uto LC K. Ecan P <0, To Beakunii O-3aMKHyTbI Kuacc P-3aMKHyT. Ec 
P —noymuoxectso O, To BcskHi P-3aMKHYyTbIN Kslacc O-3aMKHyT. Takum 
o6pasom, ecun P<O un PCO, To onepawun O-3amplkaHua H P-3aMbIKaHHsl 
copnayalor. 

SameuauHnue |. JIlocnequee npelmoxwenve paBHOCHJIbHO CJleqyoulemy: 
3N€MeHT @ TOra U TOJbKO TOra ABJAeTCA TOUKOH MpHKOCHOBeHHH KéJlacca 
K no O, xorga a ectb TOUKa MpHkocHoBeHHa K oO HeKOTOpOMY MHOkKecTBY 
RC O(a), pnucaHHomy B O(a). 
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Ilyctb Oy —caneq Ha W CV muoxectsa O. Torga omepallua 3aMbikaHus 
Win TloaKjaccon W, HHAyWHpoBaHHas onepaiueli O-3aMbikaHHA, COBMaaeT C 
onepauveh Oy-3aMblKaHHa. Orcioya BbITeKaeT CNpaBeAJIHBOCTh 3aMeuaHHA 2. 

Sameuanne 2. Ecnn P<O vn PCO, To onepauuu Ow-3aMblkaHHA H 
Py-3ampikaHua Ha W (rae Oy u Pw —cnegsr O u P na W) copnajaror. 

Kaacc K HasprpaeTch KOHeYHO O-3aMKHYTHIM, ecIH OH O’-3aMKHYT, re 
O’ — Kakoe-HHOyb KOHedHOe NOAMHOXecTBO OC. 

Sameuaunue 3. [lycthb P—snucanHoe B O nosMHOoxecTBO O Takoe, 
yTO BCAKHH KOHeYHO O-3aMKHYTHIM Kmacc KOoHeYHO P-3amMKHyT. Torfa Koned- 
Hand O-3aMKHYTOCTb KJlacca H KOHedHaA P-3aMKHYTOCTb COBMaalcr. 

2°. Tenlepb NOACHHM CylecTBO Hallero MeTOJa Ha TIpHMepe KJIaccOB U3 
UEC,. Tlpennonaraetes, uTo paccMaTpHBaeMBIe MOleIH HMeWT HeKOTOPbIIi 
KOHeUHBIN THI. 

Kuaacc Mojesei Tora HW TOMbKO TOrka mMpHHadexut UEC,, Kora OH 
EUC-3aMkuHyT, T. €. Kora Bce ero TOWKH MpHkocHopeHHx no EUC emy 
lipHHawviexaT. GamMeyanue | NoKa3bipaeT, YO MbI NOJyYHM CTPyKTypHyto 
XapakTepHcTHky Ksaccop u3 UEC,, Kak TOMbKO HalieM MOMMHOKeCTBO 
EUC* muomectspa EUC, suucaHHoe B EUC mu Takoe, 4TO ycnOoBHA BXxXO*K]e- 
HHA MOfeIu B Kaaccbl’'H3 EUC* Bpipa3sHMbl cTpykTypHo. Kamyomy tTakomy 
noymMHoxwectBy EUC* 6yfeT COOTBeETCTBOBaTb CBOA XapaKTePpHCTHKa KJiacCOB 
u3 UEC,. Huwe sbienalorcs HeCKOJIbKO CepHl TAKHX NOAMHORKectTB. BesKkaa 
aKCHOMA B TipeHeKCHOH dopme 


(Ax)... (AXm) (ts) ~~~ (Ym) ba (xa, --- > Yn)l 
SKBUBaJICHTHA HeKOTOpOH akcHome 


(Ax3) «4 <(A%mn) (Ya) = k= (ile) Ty (a cee tee 


VV Dp (Xrr - =~ + YndI, (1) 
rae D;(x1, ..., Yn) —2uarpaMMa HeKoTopoll mMofenn, onpeyeneHHol Ha 
{X4, ...«, Yn}. Akcnoma (I) Ha3biBaeTtca M-1OMHOK, rye M— Hekotopan 


MOMeb, eCIH B M CyllecTByioT Takwe syieMeHTB! x9, ..., y®, 4TO HMeeT 
MecTO 


(Ys) «=» (Yn) (Di, e+ Me Yar ee es Yn) Ve. 


- VV Dp (x0, -- +5 Yn]: (I) 

{(H y1) Sea tits (A yn) [D; (x2, eos : Ale Yr, ee Ons) Yn))}}, i= 1 Ce a} p. (XLL)) 
Beakomy HaOopy xf, ..., 4? amemeHToB SR u BcAKOMY HaTy paJibHOMy 7 
COOTBeTCTByeT HekoTOpan M-nowHaw akcuoma (I) TaKaa, uTO x9, ..., x0 


ynosserBoparor (II) u (III). 

Cnenysa Uxxany (°), Mofenb ® 6yfeM Ha3HIBaTb N-OKPbITHeEM M oruo- 
CHTeMbHO ToAMOAennH MM’, ecu uMeeTcA Takoli H30mophu3sm f M’ BM, aro 
BCAKaA TosMofetb M’ mMogenu.M, cofepxKauiaa f (M’) u Takan, YTO MN’ f(M’), 
WiMeeT He Oovlee N 9JIEMEHTOB, BIOKUMA B M us0MoOpH3MoM, CoBMaaroluliM 
c /* na f(M’). Ecau mp stom BeaKaa ToAMopenb MN” Mopenn SM, comep- 
Kalan, M’ U Takan, uTo M”\ M’, uMeer He Gosee nm 3IeEMeCHTOB, BJOKUMA 
B 9 H30Mopu3MoM, copnayaroutum c f Ha M’, TO RN oa HaabIBaTb Ci JI b-. 
HbIM N-OKpbITHeEM I OTHOCHTeIbHO M’. | 

Mojenb ® Tora u TOMbKO Tora yHoBAeTBOpHeT Nt-nomHoi akcuome (1), 
KOra OHA eCTb, 1-MOKpbiTHe SM .(THOCHTeIbHO -NOAMOReNH Cc 3/IeMeHTaMH 
x, .... %9, yoBseTsopsiomumn (Il) ui (III). . 

Tak Kak mHoxecTBo LUC’ (M) KnaccoB, ONpesesHMbIX QN-NOWHbIMM aK- | 
CHOMA4MH, ABJIMeCTCH |. BIHCAHHbIM MOAMHOKecTBOM EUC (®), To, cormacHo 
3aMeyaHMio |, MM sBuseres TOUKOH MpukocHoperun Kmacca’ K no EUC, ecan 
4292 Py td a. WeeeMs ‘of ‘ 


SM — TouKa upHkocnopenun K mio EUC’ (MM). Mocnequee paBHocusbHO Tomy, 
YTO QA BCAKOH KOHeYHOH MoAMonenn MN’ mMoxemm WM Hu Beskoro Hatypamb- 
Horo mn B K cyllecTByeT f-noKpbitHe SQ OTHOCHTeIBHO M’. 

Orciowa caenyer: 

Teopema | (cm. (°)). KEUEC, pasHocuareno caedyrowemy: ecau das 
BCAKO2O HAMYPANbHO2O N U BCAKOW KOHeLHOLL noOmOdeAU IM’ modeau M e K 
cyiecmeyem n-nokpoeimue IX omxHocumer»bno M’, mo MEK. 

Besakomy HaOopy xf, ..., X 9JIeMeHTOB MOzeH SN WU BCAKOMy HarTy- 


PaJbHOMYy /1 COOTBeTCTBYeT HEKOTOPaH aKCHOMa BHJla 


ae) eee etm) (92) oe. (Yn) (Dita hy YR) Vos AY Dp (x1, Jey GAS 


ee ye eZ) [Dye fe oe kins Sites Pen) YN. 4 
ee Tis \ieaeoeltl il DP ennkee Un) Ty, (IV) 
YAOBeTBOpsAONaica B SR Mp MoscTaHoBKe x9 BMecTO Xj, ..., ¥° BMecTO 


Xm. Herpyiuo yOenutTpes, 4uTo ecu MosenH M u M YHOBJIETBOP AIOT aKCHOMe 
(IV), TO M ecTh CHbHOe N-NOKpPbITHE I OTHOCHTEBHO HEKOTOPO!t m-31eMeHT- 
HOW MoyMozemn. 
_ Tak Kak mHoxectBo EUC” xnaccoB, OlpeyesuMbIX akcvoMami Bula (IV), 
“ABJIACTCA BIMCAaHHbIM TOJMHOxecTBOM EUC, To Mosenb M ABAAeTCH TOUKOI 
MpMKOCHOBeHHA Ksacca K rio EUC, ecau ona — TouKa MIPHKOCHOBeHH 1 K 110 
EUC" (®). Ilocneyuee paBHocuAbHO TOMY, ¥TO AA BCAKOH KOHeUHOH NOs 
Monemu SM’ Mozenm M uw AIA Beakoro HaTypabuoro 1 B K cymectsyet 
CHAbHOe N-TlOKpbiTve M oTHoCcHTeIbHO Mt’: Takum OOpa3s0M, MMeeT MeCcTO: 

Teopema 2. K€UEC, pagHocuAono caeoyriuemy: ecru OaA éecAKOoed 
HAMYPANbHOeO N WU BCAKOU KOHeUHOL NOOmModeAu M’ modenuM @ K sei 
eyem CUAbHOe N-noKpolmue MW omnocumessad M’, mo MEK. ; 

Axcuoma (I) Ha3biBaeTca CUIbHO M-NOMHOH, ecnH MAK BCAKOrO 
Hadopa.. x°, .-., X°  gleMeHTOB NM, yopseTBopstourero. (II), -yqoBseTBo- 
paetes (IIT). nts 

ByeM roBopuTb, ¥TO NoyMoesb MW” Mofenvy M n-1MOTHeEe NOAMO- 
eau M’ ecu Beskoe n-noKpbitve M OTHOCHTeMbHO M” aABAAeTCH N-TOKPbI- 
THEM . M OTHOCHTeENbHO M’. M” Hasopem 2-1 POM M, ecu. aa N-TIMOTHEEe 
BCAKOM : HOAMOTeUNH, KOTC Pah. N-AOTHEE, gm”. Ecan: Hadop iw, Ve 8 OY Re: 
MeHToOB ‘9 yopnetBopser (II), rye (I) —cH.1bHO! M- nouHast akon, To" ‘Todt, 
-MOJleJb C ONOPHbIM MHOKeCTBOM {x?, Be et coh ABJIACTCA N- “SI LpOM Deh 

3 mpeqbiaqymiux paccyxklenui u us Toro, 4To MHoxecTBO EUC” (M) 
KJIaCCOB, ONpeeNUMBIX CHJIbHO Q-TOHBIMH aKCHOMaMH, BNcaHO B EUC (§) 
WU ABJIAETCA TOMMHOMKECTBOM TMOCeAHerO, cielye4r: 

Teopema 3. KE€UEC, pasnocuabHo caedyroiuemy: ecAau OAR B6CAKOe 
HAMYPANbHO2O Nh U BCAKO2O KONeLHOe2O N-AOpa NM’ modenu M @ K cyiwyecm- 
eyem n-noKpolmue MM omunocumervno M’, mo MEK. 

Ilycrb EUCYY (m) ) — MHOXKECTBO BCCBO3MOXKHBIX KJAaCCOB, KaxKIbIM H3 
a ompeyesineTcA HeKOTOpOH akCHOMOH Bua (IV), rage (Hx) .. 

ames Ee) (Y1) Hee (Yn) [D, a. SOG Gn) \/ Se aE: (a3 esate AN CHJIBHG 
m. -logiHan akcvoMa. M3 npepbiqyuiux paccy*xAeHHM H U3 Toro, ¥TO EUC'Y () 
“SBUACTCA BIMCAHHBIM MoyMHOxKecTBOM EUC (M), csepyer: 

Teopema 4. KEUEC, pasxociuaoxKo caedyrouse my: eCAL OAK 6CAKOeO 
HAMYPAAbNOZO N U BCAKOeO KOHEeXHOZO N-AOpa NM’ modenu M @ K cywecm- 
eyem CUuAbHOe n-noKpolmue MN omHocumerono M’, mo MEK. 

Cepuio MOMOOHbIX XapakTepHCTHK MO%*KHO MposoMKUTb. IIpu nepexoye oT 
UEC, kK UEUC,, EUEC,, ... TOHATUA M-NOMHOH AaKCHOMbI HW CHJIbHO 
‘M-nomHoli aKCHOMBI Bce Oosee BETBATCH, H 9TO AeMaeT BOSMOAHBIM TOJyye- 
HMe JIA KuaccCOB M3 9THX MHOKECTB eAHHOOOPasHBIM CMOCCOCM, ONWCaHHbIM 
Bbuue, BCe OdIbIUIMe CepHH CTPYKTYPHBIX XAaPpakTePHCTHK, a ANA KwaCCOB, U3 
AC, — OeckoHeyHy!0 cepuio. 


3 teopempt | u 3aMeyaHHua 2 HenocpexcTBeHHO CJleqyeT: 

Teopema 5. ITycme LC K. Toeda L@UEC 4 (K) pasnocuaono caedyto- 
WeMY: eECAU OAR BCAKO2O HAMYPAAbHOZO N U BCAKOLL KOHeXHOU NOOmMOdeAU ST’ 
modenau MEK @ L cywecmeyem n-nokpoimue M omnocumesaono M’, mo MEL. 

Mcnomb3ya Teopempl 2, 3 uv 4, MOXKHO MOJYIHTb Apyrne xapakTepucTuKU 
KaccoB 43 UEC, (K). 


I 
M3 toro, uro EUC’ sapsasetca BMMCaHHbIM MOJMHOXecTBOM EUC, serKko 

vw a2) I 
cnehyeT, 4TO BCHKHH KOHeyHO EUC-3amMKHyTbIM Klacc KOHeyHO EUC -3amK- 


uyT. Koneunaa EUC'-3amKuytocrp Knacca K paBHocusbHa cywlecTBOBaHHto 
TaKHX HaTypaJIbHbIX mM HW N, 4TO eCJIH JIA BCAKOFO Pp <n HW BCAKOH MOJeIH 
M’E Sm (M) B K cywlectByeT p-noKpbiTHe M OTHOCHTeMbHO M’, TO MEK *. 
Ucnomp3ya Muoxecrsa EUC™, EUC™ yu EUC'Y, moxuo NOJYYHTh Apyrue 
XapakTepHcTHKU Kslaccop u3 UEC. B yuacrHocru, MMeeT MecrTo: 

Teopema 6. KEUEC pasxocuabHo caedywuemy: cyijecmeyiom makue 
nHamypanbHole m un, “MO ecAu OAR BCAKO2O PLN uu BeCAKO2O p-AOpa WM’ 
modeau M, npunadaeocaiueeo Sm (M) @ K, cywecmeyem cuAvHoe p-noKpeimue 
MM omnocumesaono M’, mo MEK. 

Uepes Mp Sytem OOO3HAUATh MOJeJb, ABJIAIOULyIOCA R-pexykuMel MOesH 
M (B cmpicne (1)). Uepes Kr SOyzem OGO3HayaTb KNacc R-peqyKWHH MoOJeet 
Kaacca K. 

Teopema 7 (cp. ()). Mycme K —kaacc modereti npouséoAeHoeo muna. 
KEUEC, pasbHoctineHo caeOyrowemy: eCAU OAA BCAKO20 KOHeLHO2O MHOICeCMEA 
R OcHOBHOLX NpPeOUKAMOB, BCAKO2O HAMYPAAbHO2O N U BCAKOIL KOHeLHOU Nnod- 


modeau WM’ modeau M 6 Ke umeemca n-nokpoimue Mp omHocumercHo Mr, 
mo MEK. 

Hcnoab3y MHOKecTBAa BUCH MEUCG in EUC'Y, moxkxo NOAYIMTh Apy- 
rue XapakTepHcTHKH kKslaccop u3 UEC 4. 


CapaToBcKHH aBTOOpoKublit Tlocrynuio 
MHCTHTYT 1 X 1960 
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MATEMATHKA 


t 


0. B. CAPMAHOB 
O CBOMCTBAX ABYMEPHOHM MJIOTHOCTH, ONPEEJIAOWIEN 
CTAI[HOHAPHbIM MAPKOBCKHM MPOLECC 
(IIpedcmaeaeno axademukom C. H. Beprumetinom 10 X 1960) 
1. Kak uspecruo (1), cuMMeTpHuHasd OTHOCTh AByMepHOroO paciipesesenusA 


p(t, x, y) c HempepbiBHEIM MapaMetpom ¢ ompesedner craunonapHplli Map- 
KOBCKHHM Mpotecc TObKO B TOM Cyyyae, KOra OHA ABJAAeTCH CyMMOT psqa 


pit, x, y)=p(x)p(y)| 1+ >) eqn (x) oe (y)], (1) 
: k=1 ; 
Tae p(x)=\ pit, Xx, y) dy — anpHopHas MAOTHOCTD X; Oe(x), R= 1, 2,...,— 


a 
coOcTBeHHbie yHKuHH sigpa p(t, x, y)/VP (x) p(y), oproronasbubie u HOp- 
MaJIbHbIle B OCHOBHOM TpoMemytTke [a, 6! c Becom p(x), a uncia Ap, 
&=1, 2, ..., yaopnetBopsioT ycnopuam OM AyCAg< ... 
ina cnpapeaiupoctu pa3noxenua (1) mpu ¢>O0 Ha p(t, x, y) jocta- 
TOUHO HAaJIOKHTh OrpaHHuenne 
p(t, x, ¥) 
\\ pPalpyy 9 ad < ~ (2) 


Qa 4 ; 
= _— I uw 6ecKO- 
THe Q (é et KBalpaTHan OOaCTb, KOTOPan MOKeT ObITb 
HedHOH. 


2.eenn p(x) u o.(x), R=1, 2, ..., Henpeppipnn B fa, 6], To jana 
Toro, ¥TOOBI cyMMa psa (1) Obia MMOTHOCTHIO paciipesesieHHA BeEPpOATHOCTEH, 
CYULECTBEHHA Oe€CKOHEYHOCTh 3TOrO pla, T. €. HeBbIPOKJCHHOCTh Apa 
p(t, x, y)/V p(x) ply). 

Teopema 1}. Ecau p(x) u g(x), R= 1, 2, ..., nenpepoienst e [a, bj. 
a p(x) He OOpaujaemcaA 6 HYAb B 3INOM OMpesKe, MO KOHEXHAA CYMMa 


F(t, x, 9) = p(x) p(y) [1+ We * pn (x) me (W)| (3) 
: k=1 


20e n>1, snaKxonepemenna 6 cobsacmu Q npu Oocmamouno maavix t > 0. 
THloxa3ateapctTso. [Ipennonomum o6patHoe: nycth F(t, x, y) >0 
mpu mo6nix t >0 u scex a< x, y<b. Tak Kak p(x)>0 8B orpeske [a, 6], 
to F(t, x, x)>>0 npu mo6om ¢t>0, Kpome toro F(t, x, y) HempepbipHa 
TipH mo6nix x, y 43 Q u mo6om ¢t >0 kak KOHe¥HaA CYMMa HeIIpepbIBHBIX 
pyHKuHH. 
liveree rr (0; x. y) > 0; torga”  aapo. 6 (0; x; y)/V p(x) p(y) yano- 
“BheTBOpseT BCeM YCJIOBHAM H3BecTHOH Teopembl Venya (?), T. e. 
OHO JOJDKHO HMeTb CJHHCTBEHHYIO MOJOKHTebHYIO COOCTBeEHHYyIO (yHK- 
tio (B Haulem cayyae aTo V p(x)), IpHHayaexatlyio neppoMy TlpocTOomMy 
XapaktTepuHcrHyeckomy uncay. Ho neppoe xXapakTepHcTHyecKoe HCO AApa 
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F(0, x, y)/V p(x) p(y) ecTb euHua, u OHO He Npocroe, ‘Tak Kak KpaT- 
HOCTb ero papHa n-+1 (H6o up ¢=—O0 Bce xapakTepncTuyecKHe 4HCJa 
errant = 1, R=1, 2, ..., n). Monyusennoe mpotupopeyve moKka3bipaeT, YTO 
F (0, x, y) sHakonepemeHHa B &, HO Torga To HenpeppiBHocTu u F (Ef, x, y) 
Oyler 3HakonepemenHa B & MpH OCTAaTOUHO MaJIbIX TMOJOKUTeEMbHBIX ¢, TO 
H TpeOoBaslocb JOKa3aTb. 

Urak, ecu Mbl XOTHM KOHCTpyHpOBaTb IJIOTHOCTH, ONpesesioulue cTa- 
I[MOHapHbIMt MapKOBCKHi Mpolecc C NOMOM[bIO pasiox%KeHusA (1), MOcTpoeHHorO 
Ha HelpeppiBHBIxX p(x) H @e(X), Mbl He OJKHbI PpaCCMaTPHBaTb KOHEYHBIX 
cyMM. 

3. Ecau oTKa3aTbCaA OT HeMpepbIBHOCTH g(x), TO, Kak OyfleT MOKasaHo, 
KOHeYHbIe CYMMBbI BYAa (3) MOryT OMpefe/ATb MJIOTHOCTb, HO .COOTBeTCTBYIO- 
lM Mpotecc OyJeT paspbIBHbIM. 

Teopema 2. Cywwecmeytom (pa3polenble) cmayuoxapnole mapKoeckue 
npoue ccet C Awbol anpuopHolt nAaomHoOcMoI0 p(X) U paspoleHbtmu ~; (x), NAom- 
HOCMU KOMOPeLX nNpeOcmasumbl KOHEeLHolMU CyYMMamU 6euda (3) 

TlokasateabetTso. Jina foka3aTesIbcTBa JOCTaTOUHO TIpHBecTH Mpu- 
Mep Takoro mpouecca mpv n= 1. [ycrb p(x) — Npou3BombHad MOMO*KUTeb- 


Had yHKWHA Takas, To \p(x)dx = 1, a Ay >0— mponsBombHoe NooxKH- 


Reet 


T@JIBHOe YHCJIO. OmnpejlesuM MOJIOMKUTeEIBHY!IO KOHCTaAHTY & YCJIOBHEM 


52) b ¢, 
a = \ plaice (ip ledme oon aneraltn 
. Mi Xi ee Se eee yon as 
re (PUKCHPOBaHHOe Xo YAOBJETBOPAeT HeEpaBeHCTBAaM. A < Xo <a, K 
OnpegeiuM cTyneHyaty!o (yHKIUHIO @, (x) paBeHCTBaMH 
[amy gare. ii 
TC) dt prase: aH] lO) 
[eames Xy9QXQO 1s, . 
paccMoTpuM CHMMeTpHYHYI0 PY HKILMIO_ ah < a 
Es taey : é ‘ wey P . er tes reas; ae bp tecteey Pip Raye 
p(t, x, y) = p(x) p(y) [1 + eer (x) ortM@hy wa x 3 
fa (ey PUY [1 eS PERK, YR HRI OR 
_Je@pMieee wt) <4, oe, ‘ (6) 
= . A! vy) % tse tyy a Ph 
\p@) pW) Hemp a aS cP mK YRS, 
( Ko = oO Nn. : 

; ‘ ‘ wy Ug) TAPAS ewe of mek SS 
Vs (4) (5) nenocpenerBéiio caenyer, ‘uTd Oct Reon, ae 
Sip UA ay Sty , \ Tes tat { \ see i% \\ ‘ 

= : +e ; Athy 

2 I a0 b bb MSE EL SY reel 

\ ends) p{x)dx=— \ p (x) dx, 4- o \ p(x)de=ser 4 PO yh] 

a, eightayh Tsang oye a ere 4. ’ XgVt Vs pt SES HG woah se eC ee Se 
4 “4 D. Ace be eryey mat tet sts cag es gute, 

5 se + f “ oy ee i { OF : + eg ot F LA a By CST AAS force 

we G sr \.P (x) di |e me 3h =F Oh ope yn Meta ar) om 
tind HL) om ei eine ee ey OTT ofl oa agi: whiyhSeoenpespey pepe peta Ss 


1296.4 


| Be aes (pelea 


Ura, 91 (x), ompefenenHas ycnopnem (5), elicrBHTenbHO OpToroHaJbHa 
e€MHMWe H HOPMaJIbHa C BecOM p(X) B OCHOBHOM MpomexytTkKe [a, Db]. Cne- 
b 


AOBATEJIbHO, \p lt, x, y)dy = p(x), HeOTpulaTembHocTh xe p(t, x, y) oUe- 


a 
BuHa pH m1000M ¢ >O0 B cHy camMoro ONpejeseHua (6); TakuM oOpa3o0M, 
(opmyaia (6) felicTBHTeMbHO ONpelemAeT MIOTHOCTh CTal\HOHaPHOTO MaPpKOB- 
Koro Npomecca B OOsacTH Q. 
' Sameuannue 1. Ha Bo3mMoxHocTh NOCTPpOeHHA Pa3PbIBHbIX Tpoteccos 
ysasannoro Bua OOpaTHa Moe BHUMaHHe Bb. A. Cepactpanos. 
b 


b 
SameuauHue 2. Ecau tTompKko \ <p (x) ax —[\ xp (x)dx | >0, TO 


pm Fit) {O) <1, re r (4) - HOpMupoBatast KOPpeAWHOHHaA (yHKUHA 


Boones (6), T. €. TOCTPOeHHbI Npowecc He ABJIAeTCA Hel pepbIBHBIM. 

SameuauHue 3. MoxnHo anaslOrHuHbIM OO6pa3s0M MOCTPOHTb paspbIBHBIe 
MpOwecchl' ¢ JOOLIM KOHEUHBIM YHCOM OPTOTOHAaMbHbIX M HOPMaJIbHbIX B OT- | 
peske {a, 6] pa3pbIBHBIX COOCTBeHHBIX (yHKUHH @,(x), ..-, a(x) TpH, 
JHOOOM TMOJIOXKUTeENbHOM Bece P(X), IpHueM BeJH4MHA ie eas MOxKeT 
SbITh CeaHa CKOJIb yrOAHO -MaJoll. 


_Matematuyeckuit uucTutyT uM. B. A. Creksiopa Tlocrynusio 
+ etidad HayK Se 26 VI 1960 


LHTHPOBAH HAA JIMT EPATYPA* 


1:0) ¢Be (Capea o's; JEAH,*132; Nev4 (1960); 2 Ro Jentzsch, J. f. reine ie 
angew. -Math., 14] ,~H. 4 (1912). : eineur) z 
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Jloxxagn Anafemun nayrk CCCP 
1961. Tom 136, N 6 


MATEMATHKA 


Bb. B. WABAT 


K MOHATHIO MPOM3BOAHOHM CHCTEMbI B CMbICJIE 
M. A. JIABPEHTbEBA 


(IIpedcmaeneno axademuxom M. A. Jlaepenmvesoim 3 X 1960) 


1°. B pa6orax (2, 2) M. A. Jlaspentbes BBem cyleflytollee MOHATHE MpoH3- 
BOLHOH CHCTeMbI JIS 3alaHHOM (BooOlle TOBOpsA, HeJIMHeHHOM) CHCTeMbI ypaB- 
HeHHH C UaCTHBIMH TpOH3BOAHbIMU 


Fee, J, u, U, Ux, Uy, Ox, Uy) = 0 (i= 1; 2), (1) 


odo6ujalolilee MOHATHE CHCTeMBI ypaBHeHH rogorpada, BBeweHHoH C. A. Uanupl- 
rHHbIM. B mto60li TOoUKe % = Xo» -+iYo, B KOTOPOH saKOOMaH OTOOpaxeHHa, 
OCYILECTBJINeMOrO pellieHHeM cucTembI (1), OTMMY¥eH OT HyJIA, TlaBHaA JH- 
Heliad wacTb Takoro OTOOpaxkKeHHA MpeoOpa3syeT B eAHHHUHbIM KBalpar, 
OCHOBaHHe KOTOPpOrO HakKJOHeEHO TOA yrsiom B K OCH U, NapasenorpaMM 
C OCHOBaHHeM Vz, HaKJIOHeHHbIM K OCH X HOM yrJIOM og, BbICOTOH Weg Hu 
yrJIOM IIpH BepuinHe 8. Benuunupt Ve, We, op, 9¢ Ha3bIBaloTCaA x apakTe- 
PHCTHKAMH OTOOPaKeHHA; Yepes HHX IJIEMeHTAPHO BbIpaxKatoTcaA YacTHble 
MPOH3BOJHbIe pelleHHA: 


7 (tees te 0 teates ites tO t eteB 
u,= (“V6 aa <a ) cos a.cos y= | V,t26 y,, | co8a:cos B, 
' (2) 

_ (tga+itg® ate tgatg@ — 4 ahs 
Dal gapera V,te6 tg B W,, oS %£088, Op racer ie 0 tg B+ v,| cosa cos. 


[logacraBsiasa 9TH BbIpaxeHus B (1), MONYYHM Tak Ha3bIBaeMble y p aB H e- 
HHH B XapaKTePHCTHKAX; MbI OyzeM MpemnONaraTb, yTO MocreqHHeE 
PaSpeleHbl OTHOCHTebHO Wa, H Op: 


We=Wal(x, y, u, v, Ve, %p), O95 = Oe(x, y, u, v, Va, yep). (3) 


IIpu B=O Mb OyfemM OO03HaYaTb XapaKTePHCTHKH TeMH 2%Ke OyKBaMH, 
HO 0e€3 HHJeKca; COOTHOWeHHA (3) npH B =O SyneM Ha3bIBaTh OC HOBH BI- 
MH ypaBHe€HHAMH B XapakTepHcTHKax: 


W=W (x, y; Uy 0, Viva) a0 0a ya Vee): (4) 


B padote M. A. Jlappentbepa (1) JoKka3aHo, 4TO fla moGoro pelleHHA 


cuctembI (1) BernyuHHp) P=InV u & yfoBmeTBopsioT cucTeme jHdxpepeH- 
IHaJIbHBIX yYpaBHeHHH 


oP oP faye) Ou oP Ou 
Go Gy Te Gy Ts Gy = Or Gy TH Ong + Oss () 


KOTOPanH H Ha3sbiBaeTCA IIPOHSBORHOM CHCTEMOH cHcTeMbI (1) H Ko2p- 
(HUHeHTLI KOTOPOH BbIparKatoTcA yepes MpaBble ¥aCTH OCHOBHBIX ypaBHeHHit 
B XapaktTepHcTHKax (4) no dopmyam 
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aw W ag 1 /aw VW ae \ 
a == cig) ——_ y= : 7 
pay Clg sint9 OV? %- 7 (Fa ctg am) da. 


| ow 1 /oW ; . 

| Oe b= 7- (3, + Wetgs), (6) 
_ (Low aw 129 , a9) Ww | ow a 

| ia (+ Ou Os et y Ve oue a aia stay tt se 


AC oe | 

mM = —cosa + — = : (a- 

(< Ag COS -. oy SIN & IIPOH3BOHaA B HalipaBJICHHH OCHOBaHHA Xa 
pakTepHcTu4ecKoro Mapasenorpama ) . 


Has enyyaa cuctempt Kou —Pumana (fa KoTopoii ocHOBHBIe y paBue- 
| HHH B XapakTepHCTHKax UMelwT Bu, W =V,0=7/2) mponspoqnan cuctTema 


OP /0v =— 0a/dv, Ox/0v=AP/du copnanaer c ocHoBHoli. Jaa cny4as 

CHCTEMBI Ta30BOH JHHaMHKH (11a KoTOpoh W=W(V), 6=2/2) npouszoz- 

i a rr TS ee W’'(V) a) coplayqaeT C CHCTeMOH 
ou Ven Ohmi 0d Ou 


C. A. Uanapiruna ypapnennii rogorpama. Ha strom oCHOBaHHH UH B OOILeEM 
-culyyae TIOCKOCTb ena MbI OyJe€M Ha3bIBaTb TI IOCKOCTbIO rojyo- 
Tpadga. 
_ 2°. B npasoxKenusixX OCHOBHY1IO powlb urpaer Teopema M. A. Jlappentbe- 
Ba (') 0 CBA3H THIla CHCTeMbI H ee NpoHsBo_HOl cucrempl. Mb npuBeyem 
3\eCb HOBOe, OOsee MpocToe AOKa3saTeMbCTBO 3TOM TeOpeMbl, BHeECH B Hee 
HeKOTOpOe yTOUHeHHe. 

Teopema M.A. JlIappeurbesa. Jaa cucmem (1) c nenpepoieno Oud- 
Pepenyupyemblmu @ HeKomopolk OOnacmuU NnpaseLmu uacmamu (4), 3a UCKAIO- 
4eHuemM CAYYAA Cucmem, OAH KOMOpoLx 


OV New (7) 
WV, yz ov’ 


nonoxcumeAbnocms npouseodnott OW /OVg Aan atoboeo B, O<B< 2n, aKeu- 
BaneHmHa aAAUNMUXYKHOCMU NpoUsBoOHOLi cucmemet (5) 6 KAaCCUYeCKOM CMbICAE 
u ycnoeuio b, = OW /OV > 0. 

lana foKa3aTesbcTBa MbI NOJIYYHM COOTHOIMeHHe, BbIpaxatoulee OW, / OV, 
yepe3 mpaBble uacrH (4) H HX NpoHsBogHble. Jlna sTOH WeH BOCTIONb3yemcA 
BLIPaKeHHAMH XapakTepHcTHK pH sm060M B yepes XapakKTepHCTHKH MpK 


Bee" Oe 
win UY VW sin @ 
iy Ve os V2 cos? 8 sin? § + 2VW cos 8 sinB cos § sin § + W®*sin® B ‘ 
6 2VW sin? Q ‘ 
1g Os = (yee sin? ® sin 28 + VW sin 29 cos 20’ (8) 


t _ Vtgat+ W(i+tgactg 6) tg 
8% =—V_Wga—ctgo)tes 


IlpeanooxuM, 4TO B BbIpaxenusa (8) ya Vg H og nogctaBrenst W ux 8 
v3 (4) H 4TO 3TH BbIpaxKeHHA paspellieHbl OTHOCHTebHO V H a: 


V=g,(Vp, %), & = S2(Vps, %p) (9) 


(BO BCeM JlaJibHeiiiem MbI OyeM CUHTaTh, YTO 3HAYCHHA KOOPAMHAT X, Y, U, U 
uKCHpoBaHbl, H 3aBHCHMOCTb OT HHX YUHTbIBaTh He 6ynem). Dopmypr (8) 
B3anHuleM COKpalieHHO B BHIe 
We=fi(W, V, 9), Ve=fe(W, V, 9), a= fs(W, V, 9; a). 
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Tloactapus B 3TH dopmyspr W u 6 uz (4) u-V uo us (9), Haliem no: 
mpaBusaM AudppepeHuMpOBaHHA CJOMKHBIX yHKinit 


OW, | V8W yc? LV | (W-+VWy) tg 0-+-0 toa 0 Oy est snag (1+ 6,+V dyctgo)s? 
0 72 6 
Cee ve+(Welgo+WAVW,cte)—nby Jest sag gare +Wy—Woy ete) 
(10); 

re Wid KpaTKocTH o603HaveHo cosB =c, sinf=s HM HHAeKcaMH — COOTBET- 
CTBYIONMe YaCTHbIe MpOHSBOPHHEIe. 

Ilycts npousBoquasa cuctema (5) 3WIHMITHUHA, T, €. B paccCMaTpHBaeMol 
O6NaCTH BbIMOJHAeTCA HepaBeHCTBO 


K = aby + (257) < 0. (11) 


Tloycuer noKa3biBaeT, YTO JHCKPHMUMHAHTbI KBapaTHUHbIX POPM (OTHOCHTeb- 
HO MepeMeHHBIX c=cosB u s=sin®) B uNCHuTene MH 3HameHaTese (10) 
COOTBeTCTBeHHO paBubl —V4W?K u —V°K. Tlostomy 8 cflesaHHOM Mpesmo- 
JIOKeHHH O6e MoOpMbI epvHHTHBI, pHyeMm opMa B 3HaMeHaTese Bcerga 
NOJIO*KUTeIbHAa, a GopMa B UMCINTeNe TNOJOKUTeIbHa B CHIY YCAOBHA 
OW /OV =b, >0, cneqopatenbHo OW, /0Vg >0 npn sm060m B. 

Oopatno, ecun OW, /OV, >0 npu mo60om B mw He MMeeT MeCTa HCKJIOUH- 
TeJIbHBI cayuait (7), T. e. (bOpMbI B uUNCAMHNTeNe H 3HaMeHarTevie (10) He mpo- 
NOPWHOHAbHbI, TO O6€ 3TH MOPMbI MOJO%*KUTeAbHO oMpefenenb!. Ho aro 
osHauaeT, 4YTO NpousBo_HaM cucTema anuunTuuHa H b,= OW /OV.>0. Teo- 
ema, jokasaua. had eae | aay ae 

. Sameuanne. WMcksmounteibHbli cayyal, O KOTOPOM TOBOpHTCH 
B a B CaMOM Jee MOET PeaJHSOBaTbCA. Ycsopue (7) 3anvcplBaetca 
B Buje AByXx COOTHOIMMeHHH 


(W. + Wetgo + Bee 8) (W Vy) = adie VWy) by = 0, 
(slic VO ctg6)(W? — VEN) (7 bW ete Wy ctg®) VIP 0) ae Ser. 


an? 


Tina oe ‘cayuas cHcTeM, Just KOTOpEIX by ae =(), “9TH COOTHOIIeHHA - 
cBomaTcay K -W.tVWy.= 0,.,. apuyem. ycuopHe nojaxuTembHocTH .OW,/ OV, 
MO*KET.COOMOMATbeA JIMINb.B cuyuae W. =VWy, korgza TepBoe- OCHOBHOe. y pap- 
HeHHe B .XaPakTSPHCTHKAX.. JMHEHHO OTHOCHTeNbHO. V:. W = C(x, yy Uy-V>6 as . 

Bor mpyumMep Tako CHcTeMBI: 


One — Cae Ti 1 One a aad “ye (13) 
rye c— noctosnijas. " Octtosnpie ypaBHeiua B- “xapaktepueruKax | qin! Hee 
ow v2 
HMe}OT RMI: = era = LY eS 
: A: We Vy 6 m2, npuvem Ve. ae 8 TIpH JOGOM ¢, 
a TDOH3BOAHaA cHcTeMa OF) OU img, 0% FOU da | dv = e%*0P / du + 


+ 2ce2* Oa / Ou aINMITHoNA “nit npH Je) ek ae 

4°. Merox NponsBonHO? CuecTeMBI, * HaliequMit caeree mpumMenenua (14), 
MO-BHAMMOMY, elle Jaeko He ucuepnaH. SHayeHHe ero COCTOHT B TOM, 4TO 
OH CBOAMT MccHeqoBaHne: HeMHEHHBIX’ CHCTeEM«(I))u-K : ucculelOBAHHIO <-KBAaH- 
JIMHeHHBIX cucTem (5). ITpupezem ene -oHH mpuMep*1puMeneHua’ sTOTO* 
MeT Ola. 

-Teopema, JIycmo Oaa cucmemot.(1), He codepotaiueti seno KOOpOuKam, 
pasble 4ACMIUL OCHOBHOLX YPABNeNULL 6 XAPAaKMepuCcmUKAX OearxCObL HEnpepLle- 


HO: ducbrepenyupyestet co necetl omkpoumoti naockoctnu Ee ae A, peer A 
Ecau ‘npoiiseodnas cucmema ecrooy aAaunmuuna it Ses tae ce ng 


i ae 
ah Saeee 


am (t) “H. % 4 =f ¥ 


i) 
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whe 4 Nat CLA Yon 


ay by\2 
w0e cul {l) = ey ra E —K+ (A) i mo cucmema (1) umeem petwenue, 


omobpancaroujee OO NAC’ U3ZMeHEHUA NepeMeHHOL Z HA BCIO (OoMKpoLMY1o) NAO- 
‘CKOCMb W. 

Jlns OKa3aTeJbcTBa Mbl TlepelvcbiBaeM MPOW3BOAHYyIO CHCTeMy, BBOLS 
BMecTO V HU & fleKapTOBbl KOOPMHATbI MocKocTH roforpaha os = cos a/V, 
® = —sina/V, nocne vero 9Ta cHcTeMa IIpHHuMaer BUA 


06 / dv = Aj06/0u + A,0w/ du, Ow / dv = B,06 / Ou + B,0o | Ou, 


Te KOSPPHUMEHTHI M3BECTHBIM OOPa30M BbIpaxkaloTcs yepe3 on w. Lia peiieHus 
C MOJIOKUTEMbHDIM AKOOHAHOM O(u, v)/O(s5, @) MocaemHioIO CHCTeMy MOxKHO 
OOpaTHTb, H Mbl MOJYYHM JIMHeEHHY!O SJIIMMTHYeCKy!IO CHcTeMy 


dv /0w = adu/ds-+ bdu/dw, —dv/d6=dodu/do+codu/dw. (15) 


Tlompsyacb MeTOJOM, HecKOJbKO O6c0OmlaIouWyuM MeTox K. Anypesn Ko- 
3aky (°), Mbl HaxOJWM ycJIOBHe, IIpH KOTOpOM myIOCKOCTb roforpata mpe- 
oOpasyeTcA BO BCIO MocKOcTb w. Bpipaxasx STO ycmOBHe Yepes KoIPpHIHeHTHI 
NpOH3BOAHOH CHCTeMBI, MbI H TlowyuHM (14). 

Ecnu ycnoswve (14) BpbilmomHeHO, TO MbI MO%KeM HOCTPOHTL OTOOpamKeHue 
u=u(6, ), v= v(6, @), HelpepbiBHO AudpepeHuupyemoe H Cc MOMOKUTeMb- 
HbIM AKOOMaHOM. OOpalilan ero, HalijleM HellpepbiBHO AuddpepeHiupyemoe Bo 
BceH MJIOCKOCTH W oOTOOpaKeHHe 6 = 6(U, v),®=w(u,v). Takum o6pa30m 
MBI olipefessem V uw a, a 0 (4) Takxe W u 6 Bo Bcel mnocKoctn w. Pop- 
Mybl (2) npH 8 =O, oOpalleHHble AIA MpOH3BOZHBIX Xy, Xv, Yu, Yo, MO3BO- 
JIAIOT HaHTH 9TH MpOH3BOAHbIe BO BCeH MNOCKOCTH W, a TOra OnpeenuTes 
H OTOOpaxeHve Zz = z(w), OOpaTHoe K HCKOMOMy. Teopema JoKa3aHa. 

SameuauHnue. Jina cucTeM, OMpefeAIOULHX «OPTOrOHaJIbHbIe» OTOOpa- 
M%KCHHA, JIA KOTOPbIX OCHOBHbI€ ypaBHeHHA B XapaKTepHCTHKAX HMeIOT BUI 
W=W/(V, a), 9=0/2, ycnosue (14) npHHuMaer BHI: 


\ dt meh) 
0 max wl es et 
V=t Ri eve 


B WaCTHOCTH, JIA CHCTeM THMa CHCTeMbI Tra30BOH JHHAMHKH, JIA KOTOPbIX 
ene W=W(V), ono uMeeT BHA 


dV 
=21{26) 


V 
0 WV + wy) 


Tlocneyuee ycOBHe 3aBeJOMO BBINOJHAeTCA JI CHCTeM, CHJIbHO 9JJIMN- 
THYecKHX B cMpicue M. A. JlaspeHTbepa, faa xKotoppix W'(V) u W/V 
OrpaHHYeHbl CBepXy H CHH3Y MOJOAKUTEADHBIMH NOCTOSHHBIMH (*). 


Tloctynu0 


MockosckKuit TocyapCcTBeHHbIM yHUBepCHTeT 
23 VITI 1960 


um. M. B. Jlomonocosa 


WHMTHPOBAHHAS JIMNTEPATYPA 


‘M.A. JlappeuTbes, Mateo. c6opn., 21 (63), 285 (1947). 2M. A. JlaBpeuT b- 
es, Hap. AHCCCP, cep. matem., 12, 513(1948). ® M. A. JlaBpeuTbes, B. B. Il a- 
6at, JAH, 112,810 (1957). # B. B. Wla6ar, B xu. Uccnegosanus mo Teopun byHKunh 
KOMIWIeKcHOro mepemennoro, 1960. ° K. Ana pean Kosaxy, JIAH, 126, Ne 2 (1959). 
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WLoxkaagn Akagqemun Hayr CCCP 
1961. Tom 136, Ne 6 


MATEMATHKA 


tO. H. WWAXOB 


O NPHBJIMDKEHHOM PEWEHHW YPABHEHHM BOJIBTEPPA 
Il POA METOJOM HTEPALLHM 


(II pedcmasaeno axademuxom H. M. Bunoepadoeum 8 X 1960) 


Hactosiand padoTa mocBAlleHa BONpocaM IIpHOJIM2KeHHOrO pellleHHA JIMHeH- 
HbIX HHTerpaJIbHbIX ypaBHeHHH Bovwbteppa II] poga. Orawune nomyuaemoro: 
3eCb pesybTaTa oT pa6ort (1,2) COCTOHT B TOM, 4TO MOPAROK OWeHKH pasHocTu 
MexK],y HCTHHHbIM MH TIpHOJIW2KeHHbIM PeWICHHAMH yJIyyllaeTcA Cc yBesIH4eHHeM 
ruaqKocTu spa u cBoOosHoro ueHa. STO JocTHraeTcH MpMMeHeHHeM HHTep- 
NOWAMHOHHBIX dopmysa B. C. Pa6expxoro (°), MocTpOeHHbIX C MOMOIIbIO Teope- 
THKO-4HCJIOBLIX CeTOK. 

B pa6ote (*) HHTepmOJAWMOHHBIe€ (OpMyJIbI BbIBOAATCA QA cyHKUHi 


M(x, ..., ¥s), UIpHHalexanyux kKsaaccy Es(C), T. e. Knaccy onpeleneHHBIx Ha 
€HHH4HOM S-MepHOM KyOe (byHKUHH 


co 


11 OS peg a Gt Pees > C (m,,..., MMs) exp [20i (mx, + - - - + mxs)}, 


My,+++, Mg=—0O0 


ia Kosppuuventos Pypbe KOTOPbIX cipaBelIHBa OLeHKa 


G 
ne Oca ie tas ns) |<, 
(my. ee: m,) 

re a> 1; m=1 npum=O0u m= |m| upu m=-0. 
ByjeM ToBOpHTb, UYTO Ha 3aMKHYyTOM s-mMepHo oOnactH D myHKuns 
F(x,..., Xs) UpHuannexur “knaccy 7) H,(C), ecu mpHat41,- eee ee 

} a i : 

npoussowupie OF (£4,... . Xs) O%a 2» . OXe @ STAG 0 kh SO eee 
Y, +++ 7, =, HelpepbiBubl H OrpaHHyeHb! 10 MOfywiO KOHCTaHTOLi C *. 


HeckoubkO BHIOH3MeCHHM HHTepnosAlHOHHbIe dmopmyabr B. C. Ps6enp- 
KOFO HPHMeHHTebHO K HalllHM IeJIAM. 


Ilycrh FE Hf wa ewHMUHOM s-MepHom Ky6e. Ha xy6e —1/.<%j,. 


.., X;<3/,  BBeeM (YHKILHIO Een wee Xs) Takylo, 4TO Fg Hae 
OOACTH <= F/5 OX, 3...) Xs */o HE (Xy5 aes ee ee 
Be ei eee eg ee 


Ha orpeske [0, 1] BBegem yHkunio t(x), yAOBNeTBOpsIOMLy!o cHeLy1- 
IMM YCJIOBHSM: 


Lyid’s (0) dx" = av) dx = One 0 ee 
2) (x)= 1 mpy yx 4/4; 
3) mpousBonnan d*t (x) /dx* nenpeppipua. 


B fabHeliiiem OyeM mpeqnonaraTh t(x) mepHoguuecKH mpoxomKeHHO! 
Ha BCIO OCb. 


*“ B Tex cayyaax, Korqa HeT HeoOxo_HMOCTH yKa3blBaTb KoHNCTaHTy C, 6yxem mVcaTb 
npocro Ey u H%. 
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Ilycrs N>s—nipocroe, a,,..., ds — onTHManbuble Kosbpunuenthr (4) 1 


Pilenent)=_ 3 oeftni(m(n1— 38) +--+ (x) 


iy... Ms<VN 


Jlemma. Ecau na edunuunom s-mepHom Ky6e F € He (Cy uaon = limo 
OAK Atb02e0 & > 0 cnpasednuea ouenKa 


- 1 kay ) xy | | Xs 1 a 
Pen iy of SEB ie », (G+ jones BG) 


ede KoNCMaHma C, saeucum om aw us *. 


JlokasatenpetsBo. Ilycts DEES (Cy) wu a> 1; Torma Ana mo6oro 
€ >0Q cyulectByeT KoHCTaHTa C,(a%, &) Taka, 4TO mpH N>s mpocTom u 


@,..., As; — ONTHMAJbHBIX KOMPPHUNeHTaX cpaBeHBa OeHKa 
N Ss 
1 f ka (Ra, CoC3 
Oa) Sb, (1 a ee il) | Seat (1), 
R=1 N 2 s 


Jloka3aTeJIbCcTBO 2TOH ONeHKH NowyyaetcH MyTeM HeOOMbUIOTO H3MeHeHHs 
paccyxjeHHh padotpi (*). 
Kak OObISHO, HHTerpHpoBaHHeM TO YaCTAM MO2KHO TlOKa3aTb, TO eC 


Ha €(HHHYHOM S-MepHoM Kye cbyHkuua F™(x1,..., Xs) ompefenena paBex- 
pivot h ee Xs) = TX)... 0 (%5) Fo (2x7 = 4),y es. , 202+) TO 
Pe 2) CEs. 
Dien ite fF ({xX,},...,{%}) ouenxy (1) upu tam x%,... 
., 47/4, TONyIHM : 
yi 1 | 
F°(2x,—-+,..., 2xs—z)— 
N 
i ka ka, ale, (hai { [ee ee ee 
Sh yd en DOA atl aq)/5 
k=1 
ccs 
<S Cea —EeE 
N 2 
IIpopoya sameny x,=y,/2+74/, up OXy,<1, J=1,...,8 3aBep- 
WlaeM JOKa3aTeJIbCTBO JICMMBI. 
V3 npupefenuoro paccyxxKfeHHsA culeqyer, uTO MposomKenne F (xy,..., Xs) 
MMeCHHO Ha KyO —2/p<x1,..., Xs; %/p He aBAMeTCH CynlecTBeMHbIM. MoxkHo. 
6blo0 NpomomKuTb F Ha ky6 —dO\4x,..., Xs <1 +4, rae 6 > 0 — moooe. 


Tlepeiigem Tenepb K BbIYHCeHHIO NpHOWMKeHHOTO pelleHHa YypaBHeHHs 
Boupteppa II poga. PaccmorpumM ypaBHeHHe 


g(x) =| K(x, ody +1() (2) 


* Snecb {z} O3HauaeT J.POOHYIO AOMW Zz. 


{IpeqmonoxXuM, 4YTO Ha eCAWHHYHOM KBajlpaTe Ké€Hz wu Ha eHHHYHOM 
otpeske fEHy, rye 2 > 1. O6o3HauuM 


Asa (GE) 6 GE) 3 exo[aar(m Gat tm g— ae) 


my.. tiie N 


x [mi (ty +--+-+ ms), Sti (ffly > ct) aes Tim, 0}, 


rhe [Y>--+, Y,] — pasqeeHHaa pasHOcTb s-ro NopslKa PyHKUAH W (y) =e” 
10 TOUKaM Y,,.--, Y,- 

Teopema. Ecau K(x, y) u f(x) yooesemeopsiom npueedeHHolm Bouue 
WCnoeusm Ougg@epenuupyemMocmuU; a,,..., As — ONMUMANbHOIe KoaPPuyuenmol, 
N >? npocmoe un =[(a—1)InN/21nInN], mo Ora atoboeo & > 0 cnpa- 
BeONUBO paeeHcmé6o 


N a 


PFI ES Si Anek* (2 (2 Ro a ea aE 


k=15=1 
(of) —5, 2154-4) (26-4) <0"), 


20e KoHCMaHma 6 O 3a6uCcUmM Om a, & U KOHCMAHM, OepanuxusearoluUx MmMo- 
OYAU NpOUuseOOHeLX AOPA U Ce0O0OHO2O 4AeHA, 

Woka3zaTesbcetTBo. Kak H3BeCTHO, TpH Hallux mpesqmouoKeHHAXx 
OTHOCHTeIbHO Apa H cBOOOAHOrO 4eHa 


le) —F@)— 


Hae es “se Cc? 
—yi\dx, | ax, see \ K (4%, Xa) IS Cor ie) ee etme tase) oe (3) 


s=10 0 0 


rae Cy He 3aBHCHT OT Nn. 
BocnOJIb3OBaBIIHCb TpelcTaBJIeHHeM JIA pa3feseHHOH pa3sHOocTH H3 (°), 
novlyyaem 


ea X54 ; t ; 
vine bee F 
dx \ dee... Va tpi B+ a) de 
9 0 
ES Ss) exp [2m (ma (= a) te its (+ — <A) |x 
m,...m<VN 
58 *s—] 


x \ ax. \ Giowne \ exp [sé (17% +. . => :m75x5)] dxs= 
0 0 0 


= Vie mEeXD | ani (mm (+ — =) +. mM +m, (4 — | x 


my...ms< VN 
X [mi (my... ims), Mi (My +... + ms4),..., Mim, OJ. 


Tlosromy, y4HTbIBad BU MOLLHTerpambHoli yHKUNH, B CHy JeMMBI 
auMeeM 


a ae ee: 

\des \ deo, » \ Kiley a) K Ga, eign. Kea ee 

0 0 0 ' 
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ee K(x, 215¢t— 5) K-(2 a5, ofl — 4). 


* Ra, _, 1 fra, 4 oul ka, (Oe 
oh al Ta" Aaa) Fates) | <a 
s!N ? 
rye Cy 3aBHCHT OT &, © H KOHCTAaHT, orpaHHyHBatollnx MOLY JIM TIPpOH3BOLHBIX 
Ajpa MU cBoOoqHOoro useHa. 


B cumy Hepapencts (3), (4) m npomspeyenHoro BpiGopa n TeopeMa 10- 
Ka3aHa. 


a—1 


Sameuauue 1. Anasornuupie peSyJIbTaTbl C OleHKOH O(N” 2 re 
CNPaBeIMBbI jis MHOPOMePHbIX JIMHELHbIX ypaBHeHui Bonpreppa II poga 


YM ypaBHeHul, B KOTOPBIX JIMIUb WaCTb MHTer pHpoBaHult MNPOBOMHTcHA B Tepe- 
' MCHHBIX Tipeyesiax. 


SamMeyanue 2. Paccyanenusd, aHanormuHble 13/102%KeHHBIM BBIUIe, clipa- 
| BEAIMBEI HW WIA JPyrHX HHTePNONAWMOHHBIX PopMys Ha Kaacce EY. Umeuno, 


nyctbh faa D(x,,..., x;) CES (C) cnpapennusa dopmyana 
Oe Me 
N a—2 a2, Vite. +Y k <(R 
ni , avit mab (EWA, 5. savy 
hadi) S) > ys are vg(%19 «+ 63 Xs) a : Ys a) | < 
Perio $e=0 Ged Rie a | 
acc: 
Span 
re pp, Yyr-++> ts (44, + - + » Xs) — HEKOTOPBIe UsBecrHbIe pyHKnH; (Co"),..., 6%) — 


Y3JIbI Scr pananaa u Cs; 3aBHCHT TOombKO oT a H B. Torna TIpH o60- 
3HayeHHAX 


x Xe 45] ; : 
; x ! x 1) 
Ae= as ess LN Phe (tps FH Z)des, 
0 


‘pe*KHUX mpennoaorsensx OTHOCHTEIbHO Spa HW CBOGOAHOrO YeHa ypaBHe- 
paua (2) an=([BlnN/InInN}] ic poeba PpaBeHCTBO 


N a—2 
1.. ai s 4 
e@)—F@)—tH >... YA a zAn v(Gp’).. .1(G8) x 
h=171=0 Ys=0 Ox{*. . .Oxgs 


«K(x, 216) ) (2) — >, 2) — 4)... 
K (2 Gi —, 246) — 5) F(2 E0) — 9) = O(N), 


KonegHo, Tako cmoco6 HaxoxwKeHHA pelleHHsa ypaBHeHus (2) HMeer 


‘CMbBICJ] JIMIUb B TOM CJIyuae, KOTa, Kak 93TO ObINIO B LOKa3aHHOH BbILIe TeO- 
peMe, BBIUHCJeHHe HHTerpaJIOB 


: ° C rate: 2 { Ls { 
Ay, «= \dx, | dx. \ Wins y(Gtpie dy P+ p)ax 
0 0 0 
‘He BbI3bIBAeT OCOObIX 3aTPYIHeHHH. 
Matematuyeckuit uucTutyt uM. B. A. Creksiopa Iocrynuso 
Axayemuu HaykK CCCP 3 X 1960 


/ IIMTHPOBAHHASA JIMTEPATYPA 
Bb 6 * WOH. Mlaxos, TAH, 128, Ne 6, 1136 (1959). 2H. ®. Wlapurnun, JAH, 
132, Ne 1, 71 (1960). *#B. C. Pa6Geupxuit, JIAH, 131, Ne 5, 1025 (1960). 
4H. M. Kopo6os, JAH, 132, Ne 5, 1009 (1960). ® A. Os Tenpoong, Vcuncne- 
Hue KOHeWHBIX pasnocteii, M.— JI., 1952. 


‘4 JLAH, tr. 136, No 6 1305 


ornzangm AkaweMun nayr CCCP 
1961. Tom 1386, Ne 6 


KHBEPHETHKA H TEOPHA PEI V/IHPOBAHHA 


MN. H. YAHAEB 


OB OJHOM CIOCOBE OFPEXEJIEHHA MEPEXQATOUHBIX 
MATPHUHbIX ®YHKIMA MHOPOKOHTYPHbIX 
ABTOMATHUECKHX CHCTEM 


(IT pedcmasaexno axkademukom E. C. Kyaebakunoim 15 VII 1960) 


[IpakTuKa pa3pa6oTKH KOMIVJICKCHBIX CHCTeM aBTOMaTHYeCKOrO peryJiHpo- 
BaHUA TpeOyeT UIMpoKoro IipHMeHeHHA MeTOAOB aHaJIH3a H CHHTe€3a MHOTOKOH- 
TYPHbIX aBTOMaTHYecKHX cHcTeM. McxoHbIMH JaHHbIMH Mp 9TOM ABJIAIOTCA 


Puc. 1. CrpyktypHas CXemMa MHOPOKOHTypHOil aBTOMaTHYeC- 
KOH CHCTeMBI 


¢ nepesarounpimu cbyukunamn Wi, (p) (i = 1, 2, 


MaTpHUHble Luddepenunasb- 
HbI€ YpaBHeHHA, KOTOpble Ma- 
TeEMaTHYeCKM OTPaxaloT Cpu- 
3MueCKHe MpOecchl, Mpouc- 
Xofaulue B CHCTeMe, HU CBA- 
3H MeKLy HHMHE (1). 

Bsegenupit A. B. Muxai- 
JIOBbIM (7) MeTOA Mepesatou- 
HbIX (PYHKUMH CUnTaeTCA B 
HaCTOALLee BPCMA OCHOBHBIM 
TIpH COCTaBJICHHH UCXOJHbIX 
ypaBHeHHi JBYXKeHHA OJHO- 
KOHTYPHOH CucTeMbI. OHaKO 
JIA CHCTeM C MHOrHMH pery- 
JMpyeMbIMM KOOpAMHHaTaMu 
OObIYHO HCHOJIb3YOTCA YACTO 
aJireOpavueckHe IIpHeMbl, YTO 
yCJIOKHACT BbIKMa,KH U [e- 
jaeT Ooulee BEPOATHDIM IOAB- 
JleHHe OWIMOOK Ip UX BbI- 
NOJIHeCHHE. 

Hwoxe mmpefviaraetca cno- 
co6 onpeseseHua mepesatou- 
HOM MATPHYHOK MYHKUMH iA 
CJIO%KHOH MHOFOKOHTYPHO! 
ABTOMATHUeCKOH CHCTeMBI. 

Ilyctb wMeeTCA MHOro- 
KOHTYpHasd aBTOMaTHyecKad 
cHcTeMa, COCcTaBJIeHHaA M3 17 
KOHTYPOB, B KaxKJOM H3 KO- 
TOPbIX HME€€TCH 7 9JIEMECHTOB. 


he NOTES a lL poe reels): 


CrpykTypHan cxema cucTeMbI H300paxkeHa Ha pue. 1. Mexyy KoHTypamMu 
B OOMLeEM CJLy4ae HMEIOTCH HpAMbIe H OOPAaTHble CBASH. SaKOH CBA3H H ee 3HaK 
yKasbiBaioTca nepexatounoi cynKunei W5(i + j). Tipu npsamoi caa3su npu- 
MeHAeCTCA MHJCKC MC, IpH oO6paTHoH — uHzeKc oc. Cayaal MHOrOKOHTY PHO 
CHCTeMbI C OMHOTHIHBIMA OObeKTAMH HeOMHOKpaTHO paccmaTpuBasica (*). 
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Pa30MKHe€M KOHTYPpbl CHCTeMbI NO HX OCHOBHOM cBasH. Jlanee BbIeHM 13 
BCeH CHCTeEMbI /1-IO0JNOCHHK (*) H COCTaBMM ero NepeLaTOUHyIO MaTPHYHYIO PyHK- 
unIO. [1peznou02%*KUM BHAaYaJe, YTO HMCIOT MECTO TIPAMBIE MOJOKUTEIbHbIE CBA3H 
MexKLY KOHTypamy (puc. 2). Ha3soBem Tako m-NOJOCHMK mm-nouOCHYKOM 1-ro 
powa. Bee cBa3H Ha pHc. 2 He MOKa3aHbI, HO CuleyeT CUHTATb, YTO H3 KaxKOli 
rOUKM @ BbIXOLAT m — | cBa3el M B KaxKlyio TOUKy b NpHXOANT CTONbKO xe. 

Ilepegqatounasd (byHKUMA m-nomocHHKa |-ro poha MMeeT BHI 


k ne ne 
Wr Woy - Wing | 
ne k mc 
Ve ee Moa: Mme : ( 1) 
ne h 
| wre, Wom: Whe 


Ilo riaBHow AMaronaJiM pacnosowKeHb! NepesaTounbie (pyHKUWH 3BeHbeB 
KOHTYpoB. OctTaJIbHbIle 3JIEMeHTbI MATPHILbI 3anOJIHeHbI MepeaTOUHbIMH (byHK- 
(UAMM CBASCH C HX 3HaKaMH, IIPHueM Hay TiaBHOH AMaroHaJibilo CTaBATCA Mepe- 
RATOUHbIC (PYHKUMH HYKHMX (MO PHCYHKY) JJeCMeHTOB CBA3H, a NO Wuaro- 
HaJIbIO — TlepesaTouHble (PyHKUHH BepXHHX JeMeHTOB CBA3H. B cnyuae or- 
SVICTBUA CBASH B MaTpHIe Ha COOTBETCTEYIOINeEM MecTe CTaBHTCAH HYJIb. 
Ec CBA3b OCTaeTCH MpAMOH, HO OTPHUaTebHa, TO 93ICMeHTbI MaTPHILbI 
BbINIMCbIBAICTCA CO 3HAKOM MHHyc. Hanpumep, pacnpocTpaneinbilt cuyyal MHO 
POKOHTYPHOH CHCTeMbl C AHTHCHMMeCTPHUHBIMH cBA38aHMu (puc. 2 5) umeer 
MaTPHILy, CHMMETPH4HO PaCNOJOReHHbIe BICMEHTLI KOTOPOHM OTJIHUAHOTCH JIHILIb 
BHAKOM. 

Tipu mocsefqopaTeJibHOM COeCAHHEHHH /1-MOJIOCHHKOB 


rk— I 
pce =r ent (2) 


XK, — MaTpHia-cTou6el. 

IlycTb MMeroTCA S NOceLOBATeEIbHO COCAMHEHHBIX /1-MOJUOCHHKOB l|-ro pogxa 
: TlepeLaTOUHbIMH MAaTPHUHbIMH yHKUMAMH Vy, Vo, ..., Vs. Kakopa JloumKHa 
\bITh IKBUBAJICHTHAA TepeaTOUHaA MaTPHIla HOBOTO /7-NOJIOCHHKa, MovJyueH- 
1OrO MOCJeTOBATeJbHbIM COCHHEHHEM S /1-I0JIKOCHHKOB? 

Teopema. J/pu nocaedoegameabnom coeduneHuu Ss m-noatocHuKoe 1-20 
joda nepedamounad mampu4HaAa PYNKUUA IKBUBANEHMHO2O M-NOAOCHUKA PABA 
LpOUseedeHUlO S NepedaMouHHLX MAMpPU4HOLX PYNKUYUL OMOeALHOLX M-NOAMOCHUKOGE 
-20 poda, 63Amblx 6 OOpamHom nopsOKe: 


Waele Ve see aVeVes (3) 


PaccMoTpuM Tellepb m-lOJOCHHK BTOporo pola (pune. 3). OrpulareabHyio 
\OpaTHy!0 CBA3b OyJleM OTMeUaTb 3HAKOM MHHYC Tepes, MepexaTounolt pynKkuneri 


—W°*). Brakom cstyyae 


ee xe 
ae 
: 
we Wot : Wnt 
i 
{ 
wee pe Wes > 4 
Op a ins Wo re ) 
| ws, We... — 
ot ad Ws 


{ 
, rR 
len |U,/s40, ro X* =U, 'X™ |. 7 
; 4* 13017 


Matpuunaa tepewqaTounas (PyHKUMA —m-HOuOCHHKa 2-T0 powa npew 
crapraer coboli MaTpuIly, OOpaTHy!o MepesaTOuHOH MaTPHYHOU (YHKUMH BH 
(4). Ha rmapHow Anaronasn TAaKO MATPUILbI CTABATCA OOPATHBIe NepeaTOuHbI 
(pyHKWMM OCHOBHBIX 9JIEMeHTOB KOHTypa, a OCTAJIBHBIC 3JIEMeHTbI — TlepeaTou 
HbIe (PYHKIMH 3JIEMeHTOB CBx3H. Han raapyHot JuaroHaslbio pacosiararwrcs 
nepeqaTouHble (PyHKWMM HW2KHUX TO PUCYHKy SJICMeHTOB, a TO, AWaroHabio — 
BepXHUX, IpHuem lepeaTouHEIe (pyHKnMH CBAseH GepyTcA C MpOTHBONOJOXKABIN 
3HAKOM: [JIA OTPHMaTebHbIX OOPaTHbIX CBA3ZeH BCIOLY 6yMyT CTOATb Mepesa 
Tounbie MaTpaupt W;; co 3HaKOM MVOC. AuaslorHuHo Mpelbilyulemy cJlyuak 
Np OTCYTCTBHM CBA3eH CTABATCA HYJIM BMECTO TEX 9IEMCHTOB MATPHI, KOTOpbI 
COOTBETCTBYIOT Pa30PBaHHbIM CBA3AM. 


Ly) 


wn 
a SS 
ae 
Ty-1m} By “xm 
= 


S 


ae 


Puc. 2. Crpyxtypa m-nomtocHuKa 1|-ro Puc. 3. Crpyktypa 
poma: A — cummeTpHuHble cBa3sH; 5 — m-omrocHuKa 2-ro poya 
HECHMMeTPHUHBIe CBA3H 


Teopema. JI pu nocaedoeamenbnom coedunenuu Oeyx mM-nOAMOCHUK 
2-20 poda nepedamounad MAMpPUYHAA GYHKYUA IKBUCANEHMHO2O M-NOAMOCHUK 
HaxOoOUmMCcA KaK npouseedeHue mampuly, OOpamHolx K mampuue (4), e3nmo. 
8° oOpamHom nopsdoKe 


Wi a Oats. me | Ups Wea ( 


PaccMoTpHM Teflepb CMeIlaHHbIM CyuaH, Kora MoOcsMeOBaTebHO Coe; 
HeHbI MexKyy codol m-nomocunku I-ro u 2-ro poya (puc. 4). Ypapuent 
KakOro H3 HHX OyjeT 3amWcaHO COOTBeETCTBeHHO B BHe 


NV (Nee eee 


UpXo a Xi, 
U3X5 = Xo, 
ee = Ves, 


As = Vie (Xs = Mean) 


rye V,—maTpuupl Bua (1), a U,—suya (4). Uckmouns npomexyrtounple CTO 
weBbie MaTpuubl X1, Xe, ..., Xs, NomyaumM 
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) WHVVi4. US UpPVi. (6) 


TlocuieQopaTeJIbHoe COeAMHEHHE M-NOJIOCHHKOB pasJHYHbIX POOB ecTb He 
TO MHOe, KaK pa3OMKHyTas MHOFOKOHTypHasi cuctema. [lostomy cnpaBeinpa: 
Teopema. IJlepedamounan mampuunan dynkyusa pasomKAymot mxHoco- 
HMYPHO cucmembt pasHa npousbedenuto nepedamouHoLx mampuUHoLx yHKULtt 
MOCAGHOLX M-NOMOCHUKOE, 631MbLX 6 COpamHom nopsAdKe. 

CocTaBuM MepeqaTounyi0 MaTpHUHy10 (PyHKUHIO 34MKHYTOH MHOPOKOHTYpHOit 
'ucTeMbI. Tak Kak JIS pa3OMKHYTOM CHCTeMbI, COCTABJIeHHO!! H3 S — m-T0u10C- 
|MKOB, 

Xs iW Xf, (7) 
‘0 WA 3aMKHYTOH CHCTeMbI 


XESS WiX i X5) 
(JIM 
(E+ W)X,=WX,; (8) 
3 — eAHHH4HAaA MaTpHila. 
Orcioya 
| X, = OX;,; (9) 


b — nepegarounad MaTpHuHad (byHKIHA 3aMKHYyTO! CHcTeMbI 
O=(E+W)'W. 


YpaBHeHve JBHXKCHHA MHOFOKOHTYpHOM aBTOMAaTHYeCKOM CHCTeMbI MOxKET 
bITb 3af,aHO B Buse (8) usu (9). 

His lox%KeHHEIM MeTOA COCTAaBJIEHHA NepelaTouHOH MaTpHUHON PyHKWHN MOET 
IbITb IIPHMeHeH K CJIOXKHbIM JHEPOCHCTeMaM M 39HEproysJiaM, K CJIOX%KHbIM KH- 
iepHeTHYeCKHM CHCTeMaM, K KOMIIJIeKCaM 


POHSBONCTB, K BBbIUMCIMTeIbHBIM MalHHaM ie - = lah a: 
1 . S) 

| ,PyrMM aBTOMaTHYeCKHM cHcTemaM. AnaJio- y, Oars RE eta LA re EG ee 

MUHbIe TPHeMbI HCHOJIb3yIOTCA B pajlHoTex- 


WKe MW 9eKTpoTexHHKe (°). see gay hitb scant Joh 
Ilpu HammuHu B cHcTeMe 3BeHbeB c ‘HC. 4. 1 0CueTOBATE ; 
HHe /1-MOJIOCHHKOB 
ana3fibIBaHHem (C pacnipeeJieHHbIMH mMapa- 
feTpaMu) HWM MMCKpeTHBIX JoOcTaTOUHO BMeCTO OODIYHbIX MepeaTOUHbIX 
\YHKWMH MpHMeHHTb HX SKBUBAeHTbI—JJIA CHCTeM C 3alla3{bIBaHHeM B Bue 
V(pye’* (°), a Aaa Quckpetupix W* (p) (°). 


Tlocrynnaio 
5 VII 1960 


IHTHPOBAHHAS JIMATEPATYPA 


1B. C. Kyae6axkuun, Aptomatuka u Teremex.,5, Ne4 (1940). ? A. B. Muxat- 
os, Astomatuka u Tesemex., N03, 27(1938). 3A. A. KpacospecKui, AstomaTruka H 
anemex., 18, No2, 126 (1957). 4B. B. By araxos, KoneG6anus, 1954. § r. B.3e- 
exe, I. A. Hon Kun, Ocnosbl sieKTpotexHuku, ¥. 1, OcHosbl TeopHH Wenelt, 1955. 
E.T]. Ilonos, Jjunamuxka cuctem apromatnueckoro perynpopanns, 1954. 7 A. 3. Ubi n- 
HH, Teopua uMmyJbcHbIx cuctem, 1958. 
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Jloxxnagn AkagemMun nayr CCCP 
fi 1961. Tom 136, Ne 6 


FHHPOMEX AHHKA 


A. E. AKYBEHKO 


JIBU)KEHME C MJIOCKHMH BOJIHAMH HEC)KHMAEMOH 
MNPOBOAAWIEMH DKUAKOCTH TPH YUETE IJIEKTPOMArFHUMTHOLO 
U3JIYGWEHUA 
(II pedcmasaeno axademuxom JI. H. Cedoeom 12 X 1960) 


B aHHou paGoTe paccmaTpHBaeTcaA 3afaua O KONeOaHHAX MOCKOFO COs 
KOHCYHOM LIMPHHbI IeKTPOMPOBO Ae HeCXKHMaeMOM 2KHAKOCTH. OTH KOUe- 
OaHHA BOSHHKAIOT 3a C4¥eT BHIJeJIGHHA B XKHAKOCTH B HaWaJIbHbIM MOMeHT Bpe- 
MeHH 9Hepruu E HW MpoTHBOLaBNeHHA p Ha CBOOOLHYIO MOBeEPXHOCThb, Co3fa- 
BaeMOrO BHeUIHHM MarHUTHbIM Moslem M BHeliHelt cpeflo. [lpn Kone6aTesbHOM 
JIBUXKEHHH CO CBOOOHOH MOBepXHOCTH H3JIyuaeTCA 3JIEKTPOMALHHTHAaA BOUJIHA. 
Sra BOJHa YHOCHT Ha OeCKOHEYHOCTS 9HEPTHIO JBM KYUelcA *KUAKOCTH. Koue- 
6aHuA, TakKHM OOpasoM, OyAyT 3aTYXaIOlIMMH, HM B OMpeeeHHbIii MOMeHT 
BPeMeHH JBMKeHHe pekparTHuTca. 

IlycTb 3a,aH MMOCKHH 9JIeMeHT WWHpHHbI 2 A MpOBORAMLeH XKUMAKOCTH, 3JIeK- 
TPOMPOBOAHOCTh KOTOpOH OyeM TpeAnouaraTb B flaJibHelwiem OecKOHedHOr 
(o = oo). OcH KOOpAMHAT HalpaBssiemM Kak yKasaHo Ha pu. |. IlyHKTHpHbIMy 
JMHHAMH Ha pHCyYHKe O603HaYeHO MOJIOKeHHe MWKAAKOCTH B HavaJIbHbIM MOMeHT 
BppemMeHu ¢ = QO. IIpeqmomox*xuM, YTO 10 KHAKOCTH TeyeT pacnpejeenHbIit TOK I. 
MapasWIebHbIM OCH Y. I[n0THOCTS STOrO TOKa j B LaJIbHeliemM Mpeanonaraercs 
NOcTOAHHOH, PacnpefemeHwe MarHuTHoro noua Hz B HavasbHbIM MOMeHT Bpe- 
MeHH BHe H BHYTPH XKHIKOCTH OfHO3HAYHO OllpeseJiAeTCH STHM TOKOM. 

[Ip BbIeeHHH B HavaJIbHbI MOMeHT BpemMeHH ¢t — 0 B IIOCKOCTH yz 9HEp 
rH C IWIOTHOCTHIO Eo BCA XKHAKOCTh paspbiBaeTCA Ha [Be YaCTH, KOTOpble Oy y1 
JBUraTbCA B Pa3HbIX HalpaBJICHHAX BLOJIb OCH X. CHIOWHbIMA JIMHHAMH HE 
puc. 1 noKka3aHO TloJIowKeHHe HKUAKOCTH B MOMEHT BpemeHH ¢ = fi. Byfem mpey. 
momaraTb B WaJIbHeHIWeM, YTO B MIpOCTPpaHCTBe MexKLY passieTaIouLHMUCA 4acTA 
MU 2KHQKOCTH JaBJieHHe oTcytcTByeT. Hanmnunve BHelliHero NpOTHBOAaBJIeHHA. 
olpeqeAeMOro MarHHTHbIM MoJIeM 1, HW BHELIHeH HEMpOBOAAMeH Cpeou, IpHBe- 
JIMT K TOMY, YTO B MOMEHT BpeMeHH (fe, ONpeAeJIAeMbIN PeLeHHeM 3aauH, KAT. 
KOCTb OCTaAHOBHTCA HM HavHeT JBUraTbCA B OOpPaTHOM HanpaBJieHun. Hasnune 
3JIEKTPOMAPHUTHOPO H3JIyYeHHA yCKOpseT 9TY ocTaHoBKy. Kaxkasa u3 uacTet 
2%KWKOCTH BOSBpalllaeTCA B HCXOAHOe NOJIOKeHHe, HMeA OTIMYHYIO OT HYJIs 
cKopocTb v1. Bbyfem npeqnouaraTb coyapenue wacTelt %KMAKOCTH aOcoJIOTHC 
yipyruM, Tak 4TO Tocule Coy,apeHHA KaxKLad U3 wacTelt 2KUAKOCTH OyeT MMeTI 
HavaJIbHY!O CKOPOCTb, PaBHYyIO v1, H T. J. 

OQNEKTPHYeCKoe Nose B HaYaJIbHbIi MOMeHT BpemeHH f = 0 CUHTaeM PaBHbIN 
HYJIIO. 

Saqayy peuiaem B TepeMeHHBIX Jlarpanxa. OG6o3Ha4uHM Yepes Xp MOO 
*KCHHE YaCTHILbl %UAKOCTH B MOMeCHT BpemMeHH ¢ =O, a Yepe3 x — TlONOKeHHE 
ee B MOMeHT Bpemenn ¢. 113 ypaBHeHusa HepaspBIBHOCTH Tlosyyaem: 

%=%X% + A(z). (I 

PacnpeyeseHve MarHHTHOrO Odd MO yacTuIlaM B CHJy OecKOHeUHOM Mpo- 
BOAUMOCTH OyeT OCTaBaTbCs] HCH3MeCHHBIM, T. €. COBMaaTb C pacripefesmenuen 
B MOMeHT BpemMeHu ¢ = 0 

IIpu ¢ =0 umeem: 


ik Bip 4 
fT ge ere eee |xol< a; 
Tages 
— 9, S18n Xo, [Goll 
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As HWaxorwenus pacnpeyenenun apnenun p (Xp, t) BHYTpH  KMAKOCTH 
HCMOJb3yeM yYpaBHeHHe ABYXKeHUA: 


A(t) = —L 3 (pi32). (3) 


Ypapuenue (3) npowHTerpupyem no x. Monyunm 


nA (t)= —4(p 452) +B). (4) 


B ypapuennu (4) B(t)—npowgsorpnaa moka pynkuun. PynKuun A (ft) 
‘nu B(t) onpegenaem u3 rpanwunprx ycnosul. Ha rpanuuax xuKOCTH MOMHOe 
“japnenue P = p+ H2/8n HeIpepbIBHO, CIeOBa- 
_ TeJIbHO: | 


_ 


+ 
tt 


0 tt, 


9 


S 


mpu %=0: p+_=0; (9) Ua 
: 9 2, j 4 
i ? 5 is 4 “ys y 4 4| 
AP a 
M3 ypapuenusa (4) u ycsopua (5) HaxoguM, Gu55 4 oy / 
uto B(t)=0. B rpaHnuHom ycuospun (6) p;— 


SS 


BHellHee THAposMHamuyecKoe JaBmenue, a H, — 
HalpsAXeHHOCTh BHeIMHerO MarHHTHOrO MOJIA UpH 
X) =a, KOTOPasx He coBMayaeT C Halps2xKeHHOCTHIO 
OH, ONpeseisemoh dopmynou (2). Hannune 
CKauKa MarHHTHOrO TOI OObACHAeTCA BO3HUK- 
HOBeCHHeEM Ha CBOOOAHOM MOBepXHOCTH KHAKOCTH 
Xo =a MopepxuHoctuoro ToKa i (f). 

JIna onpeyenenua H,, (t, a) petiaeM BHeLIHIOIO 3aary Wis 9eKTpHuecKoro 
M MarHuTHOorO MOWA: 


NN 


Puce. 1 


OE O78 
a MO) y 
GE =O oe? ”) 
cute gol, 
Saya =C ae (3) 


Tipu HayaJIbHbIX 1 PpaHHUHbIX yCJOBHAX 
f=0: £,=0, Ha=—x; (9) 
oe (10) 


c 


Tlocnequee ycopue BbireKaeT 143 HelpepbipsHocru Ey B CHCTeMe KOOpAMHAT, 
CBA38AHHOM C NOABHKHOM rpaHuven xX» = 0. ; 
Pemenve ypapnenus aa E, Gepem B Buse yxognme Bone. M3 ypas- 
Henus (8) uv yenosuit (9) u (10) Haxogum Hz MpH % = a: 
I il 
eee. See ii 
H(t, a) = 264 FAa i iic ( ) 
_ Tlogerapnaa H(t, a) us (11) B ypaBuenue (6) u mpeneOperan uienamn 
tlopayka pple A’ (t)/c, NO.yyHM 
| PA’ (2) 
p(t, @) = Pi + 5a ena - (12) 
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Takum 00pa30M, IIpH %)=@ H3 ypaBHeHua (4) caefyer . 
: [= WAC ed r 
AO Fei tee mae, aE oe 


HauasbHble yCOBHA JIA TOMyYeHHOrO ypaBHeHHA HaxXOJUM 43 COOTHO- : 
weHHa (1) H OasaHca 9HEprHv B HavaJIbHbIl} MOMeHT: 


E 
a (14) 


Ypapuenne (13) npeodpasyem Kk Oe3pa3MepHbIM BeIHYHHaM reTH 


D, + [2/3202 
pa | Seal LE fee EAD 


> ae ’ 


nipy ¢ = 0: A(Q).<= 0," A’ (0) = 


p a a 
é Eo We 
6 = Oe (o4 SSS SS EEE in 1 \ 
ak 16z0c3 P| 3200 . 
(r+ sama) 4 me VP (Pah EY SPR es sett 
SameHa repeMeHHBIX B (13) u (14) qaer 
au du : 
Go eee seq 15) 
du ZG 
u(O)=0, (= = V/V 6 =%, 16 
( ) ee. V 0 iG ( ) 


BennunHa adu/dt B ypaBHenun (15) Ha3bIBaeTcA B TeOopHn KOeOaHHit 
culoh Tpenuad. B faHHow 3afaue HamMuMe STO CHJIbI CBA3aHO C auleKT pomar- 
HUTHbIM M3JIyYeHHeM H IIpHBOAUT K 3aTyXalOoWlHM KOJleOaHHsM. 

Pemenve ypaBHenua (15) npn HayabHEIx ycnospuax (16) 


uw (c) = SOE eas) per Gh tel 


PemienHe ypaBHeHua u(t) =O flaeT 3HayeHHe BpeMeHH T = 7%, IIPH.KOTO- 
pOM BH2%KyUlaicA 2XKHAKOCTh BepHeTcH B HcxofHOe nosomKeHHe. BemuunHa 
—(du / dt),., ac’ IPH 3TOM HadabHYIO CKOPOCTb CHefyloulero. WHKJa  BU- 
*KeHHA MT. A. OnpefeneHue tT, CBOJUTCH K pelIeHHIO TPpaHCIeHAeCHTHOLO . 


ypapHenud. Jia KauyecTBeHHOro ucCiefoBaHuna peleHua (17) HaliyqemM T% 
C TOYHOCTbIO JO WIeHOB Nopsfka a: 


a 
Ty — 2Up ae 6 v2. 


(18) 


du . 
[loycTaBasaad Ty B BbIparKeHue ———, HaXOJMM Ha¥aJIbHy!O CKOPOCTb BTO- 
poro WHKJla KoNeOaHHit | 


Vy = Vp — z 0. (19) 


Js Ha¥aibHoH cKopocru (k-+ 1)-ro WuKna KoneOanuit NomyyHM TakHM 
06pa30M 


k 
Uk = Uy — V2. ronn(20) 
Ammsutyly KoneOanuit HaxoquM U3 WHTerpasia SHeprHu ypaBHeHua (16) 
Gy al 4 
Mot cmaure meri omcry t (21) 


li3 ypaBnenua (20) naxoqum k, npw KOTOpoM jBH2xKeHHe B NepBoM MpH- 
OMKeHHH Tpekpatutes. Tlonaraa v, = 0 B ypapnenun (20), nonyaum R=6/avp. 


Mocxoscekuit ani ag yHUBepcHTeT ToctymHu10 
uM. M. B. Jlomonocopa 10 X 1960 
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; Jloxnaye Akagemun nayr CCCP 
E 1961. Tom 136, Ne 6 


PHSHKA 


H. &. KOBAJIEB 


NOTEHWMAJIbHBIE ®YHKIMH MONEKYJI PALA 
(CH aSiCll on (ese 1-4) 


(II pedcmaeaexo axademukom H. B. O6peumoeum 14 1X 1960) 


1. fo wHacTosiero BpemMeHH JeTajbHOe UccCleqoOBaHve MOTeHWMaJbHO!t 
(PyHKUMH MOJIeKYyJI pxAa MeTHIXMOpCcusaHOB He TpousBOsNOCch. Cyesanbl 
VIMIIIb TMIOMbITKH OMCHKH CHI, XApaKTePH3YIOWLHX MPOUHOCTh OTICJIbHbIX CBH- 
se 4 yriop (*“*). Kpome Toro, DpH HCcHomb30BaHHH Mp6. xKeHHOH Moje 
cuoBoro noma LOpu — Bpegau aaa CH3SiCl,(°), (CH3),SiCl, u (CHg)3SiCl (°) 
BBIYHCEHbI WMaroHasibHble MHHAaMHYeCKHe KOSPPuMeHTH! HU KOIpputMeHThI 
(OTTAaJIKMBaHHA. 
| Hamm usyyen Becb pay Mmomekyn (CH3),SiCly». Barancienbt cHsoBble 
(KOSPULMeEHTELI HW KOSPPHUHEHTH! BIHAHHA, MpOH3BeeH pacer uyacToT u 
(OpM HOPMaJIbHBIX KOJIeOAHHH H UHTepMpeTHpOBaHbI SKCIHepHMeHTAJIbHbIe 
‘enextTpp!. B jzaHHoli paOoTe npuBefeHbl pesyJibTaTbI pacueta KoaddulHentos 
‘BUIMAHHA. 

2. Ilpu pelieHHn 3aagH AIA MeTHJIXMOPCHaHOB UCMO/b30BaHbI H3MepeH- 
HbIe HHpakpacuble H KOMOHHALMMOHHBIe CHeEKTPHI, OMYOMKOBAHHbIe B padoTax 
(7, °), M pesymbTaTbl ucceqoBaHuA MeTHJIcHaHoB (°, 1°). PacueT mponsBelex 
B eCTeCTBeEHHOH CHCTeMe KOOpyHHaT no MeToyHKe M. B. BovwbKenuiteiua, 
M. A. Enpauesuua, B. VW. Cremanosa () u JI. C. Masuna (1%), npuuem pac- 
CMaTpHBaJICA BeCb Ps, YKA3aHHbIX COeMMHeEHHH OHOBpeMeHHO. B xKauyecTBe 
reoMeTpHyeckux rapametpos (yribl — TeTpasypuyeckue) B3saTEr (r B A): 


r (C—H) r (Si—C) r (SI—Ci) 
CH,SiCls (®) 1,093 1,876 2,024 
(CHs)2SiCly (2) 1,098 1,83 1,99 
(CHg)sSiCl (2) 1,093 1,89 2,09 


O6o3HaueHHA KOOpAMHAaT yKa3aHbI Ha pHc. |. TlonyyenHasd COBOKYyIIHOCTb. 
KOSPPHUMEHTOB BAHAHHA MpHBeyeHa B Tab. 1, rae 3alucaHb!l TOJIbKO Napa- 
MeTpbI, He paBHbIe HyJIO. 

3. II[pumMeHeHve BbIMHCJIeHHOM COBOKYMHOCTH MOCTOAHHBIX kK pacueTy Koule- 
6aTebHEIX CNEKTPOB MOKa3aIO BIOMHE YOBJIETBOPHTeIbHOe CorsjiacHe TeopHu 
€ ONbITOM: BbIYMCJICHHbIe YaCTOTbI B OCHOBHOM IipaKTHY¥eCKH COBMaawT C Ha- 
O.OeHHBIMH. 

M3 cpaBHeHHA COOTBeTCTBeHHbIX JMaPOHaJIbHbIX KOSPPHIMEHTOB BHHO 
cule yromlee: 

1. IIpu nmepexoge or TeTpaMeTusiculaHa K MeTHIxslOpcHanHamM cHcTeMa- 
THUCCKM YMeHbIaeTcaA BeMYHHa KOsdPpuiHeHta (Q,, Qi), CBASaHHOrO ¢c pac- 
TaxkeHnem Si—C. Cxayok oco6eHHO 3HaUHTeIeH Ip 3aMelleHHM OHOK U3 
MeTHJIDHBIX Fpyll aTOMOB xXslopa. YBeJMYMBaeTCA MPOUHOCTh paccmMaTpuBae- 
MoH cpa3H. AHasM3 CIeKTPpOB NOKa3biBaeT BOSpaCcTaHHe YaCTOT COOTBETCTBYIO- 
UIUX BasIeCHTHBIX KOJleOaHuli: Hanpumep, Ain Tuna A, or 598 cm +B (CHs),Si 
qo 764 cm! Bp CH,SiCl,; (*). YkasaHHoe ABJeHHe, NO-BHAMMOMy, MpOHCXOsNT 
B pe3sybTaTe 3aMeleHMA y aTOMa KPpeMHUA MeTHJIbHbIX rpylt Coulee 9eKTpO- 
OTPHUAaTeAbHLIMH NapTHepaMU, KaKOBbIMH ABJIAIOTCA ATOMbI XMOpa, NTO Mpu- 
BOMMT K yCHJIeHHIO KOBaJIeHTHOrO XapaktTepa coceyHux cBasei (%). JI. A. Mr- 
HaTbepa, IT. A. Baxynun u H. K. Baepa (3%) B cormacun c 9THM OOpalilaor 
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BHHMaHHe Ha 3aKOHOMepHoe yBeJINYeHHe MHTeCHCHBHOCTH uHppakpacHblx 
Si — C-nouoc. 

2. Tip HakonvieHHd aTOMOB XJlOpa y KPpeMHHA OTMeNaeTCA TakiKe He- 
6obII0e, HO CHCTeEMaTHYeCKOe yMeHbILeHHe 3HaveHH KOSPPHUMeHTOB, COOT- 
ReTCTBVIONIMX H3MeCHeHHIO JwIHH cBs3eii C —H. PaccMoTpeHHbiit BpIle 93¢p- 

; (beKT VHAyUMpyerca UM Ha 3TH CBA- 
3u. 

3. Bs3anmonelicrpue cpa3eH Si — 
Cl npuBoxuT K yCHeHuIO MX TIpou- 
HOCTH: NOHHKAalOTCA 3HAUVeHHA KOSKp- 
(pPHILMeHTa BIIMAHHA (Gig, J1o)- 

4. HeckosIbKo yMeHbIllaeTcd Mpou- 
HOCTb BHYTPCHHHX H BHeIWHHX YIVJIOB. 
rpymnpr — CH3. 

V3 comocTapjeHua HequaroHaJib— 
HbIX KoappuuneHToB (Tabs. 1) merKo 
clelaTb 3aKsIOueHHe O xapakTepe 
HU3M€HCHMA B3aMMHBIX BJIMAHHH KO- 
OpAHHAaT pa3sJIMUHbIX rpynn. 

IIpenctapiseT uHTepec cpaBHeHHe 
KOSPPHUMEHTOB BIIMAHUA METH AX Op- 
Puc. 1, Papnopecnat koHurypauua mojle- cHaHOB H MeTHJcumaHos (14). 3a- 

Steg CHs) io) MeIe@HHe MeTHJIbHBIX Tpyllll y KpemM- 
HHUA aTOMaMH BOOpofa OKasbiBaeT 
MeHbluee BOSeHcTBHe Ha cBxA3b Si — Cu yrou CSiC, uem B cayyae IpHcoesH- 
HeHHA xJiOpa, H He BJMAeT Ha IpouHoctb C—H. CsBa3p Si—C B merTuu- 
cHJlaHax lpHMepHo Ha 10% cma6ee, “eM B MOJIeKYJaX COOTBETCTBYIONMINX 
XJIOpnpousBomHbrx. Menaetca 3Hak BMAHUA cBA3eH Si—C (KosdduuneHnTl 
(Q;,Q:) B Ta6n. 1 umm Hoo B (34)). Yrast HCH u HCSi B metuncunanax 
HeCKOJIbkO mpouHee. IIpH nepexogax CH,SiCl,;—> (CH3),Si—> CH3SiHs3 3Ha- 
YeHHA CBA3AHHbIX C HHMH KoOappuUNeHToB [(o,;, a), (Bz, Bz)] “cHcTemMa- 
THYeCCKH OHM KaIOTCA. IIpounocth cBa34 Si—Cl B xsopmpousBo,HbIxX Me- 
HAeTCH OOJIbIUMMH CKaYKaMH, 4emM TpouHocTh Si—H B meTHsicHmaHax. 


CapaTosckHl rocyapcTBeHHBIi Deqaroruyecknit Hocrynuuio 
HHCTHTYT 10 IX 1960 


HHTHPOBAHHAS JIATEPATYPA 


*J. Duchesne, J: Chem. Phys., 16, 1006 (1948). OF Jr G ¢@ meagre 
bert,M. Winterwerb, Zs. anorg. Chem., 259, 240 (1959). ®H. Kreigsmann, 
Zs. anorg. u. allgem. Chem., 299, 138 (1959). 4H. Siebert, Zs. anorg. u. allgem. 
Chem., 274, 34 (1953). °K. Shimizu, H. Murata, Bull. Chem. Soc. Japan, 32, 
Ne 1, 46 (1959). LG. S hi mizu, H. Murata, J. Molecular Spectroscopy, 4, 201, 
214 (1960). A. L. Smith, J.Chem: Phys., 21, 1997 (1953); ** VAL cole so, 
va, M. G. Voronkov, Chem. Listy, 54 (84), 4 (1957). ® HW. ® Kospaaes, On- 
THKa HM CrekTpockonua, 6, 594 (1959). 1° WM. ® Kosaaes, OntuKa u cneKrpocKonns, 
eo a M. B. Boa oe M. A. Eads sm eps, (5 9h Cre 
n B, KomeOannua Monekya, 1, 1949. 12 J]. C. Masuu, Tp. ®ns. uucr. uo. II. H. Jle- 
6egepa AH CCCP, 5,65(1950). 1 JI. A. Mruarbesa, II. ACB axkyauu, HV. K. Ba- 


eBa, Bectu. MIY, cep. matem. mex., acrp., du3., xuM., 6, 127 Ad B a- 
pre wt MACs NES den p., bus., xHM., 6, 127 (1959). HW.i®. Kosa 
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PHSHKA 


HW. P. IOXHOBCKHH 


. K CTATHCTHYECKOH TEOPHH CMELAHHbIX 
YOHHO-JMNOJIBHbIX CHCTEM B3AMMOJEHCTBYFOWIMX YACTHIL 


(II pedcmaeaeno axademuxom H. H. Boeoamdoeoim 19 VII 1960) 


Hactosujad paOoTa nocBaljeHa OOOOUIeEHMIO MeTOa KOJIIeKTHBHbIX nepe- 
MeCHHbIX C HHTerpabHo (byHKiWel Mepexofa (') Ha CHCTeMBI Cc HelleHTpaJb- 
HbIM B3aHMOJeHCTBHeM. 

Paccmotpum cuctemy NV uonop M coptop c Nq uacTHyaMH B KaKJOM 
copte au S punonel, xapakTepH3yeMbIX MOCTOAHHbIM JHMOJIbHbIM MOMCHTOM 
m (3p). QHeprua B3auMoselcTBUA STOH CHCTeMbI UMeeT BHI: 


4 \ = | 
mite oy Calotig + s Par (rir, Ur, Ps) + > bs Wee (lpets, Us) Or. Wars 
a, b 1<a<M wh<res 
1<t<N q 1<5<5 
1<r<S 
(1) 


rye 
a aut ; “=I 
Qar (Cir, Ds Qr) == €,11-Virir Qrs = m,-VmsVrrs . 


Bpoaa «Oe3pa3mMepHblli 3apay» 


ha(k) =ea(k){ >)  ea(k)ea(—k) No] 


1<a<M-+S 


1s 
2 


Miereep= en nin 1 <a<M; ea(k) = ikme Nao=1, M<cacM+s, 
OMPeeHM KOJVJIEKTHBHYIO TlepeMeHHYy!0 Pp, BbIPa-KeHHeM 


pLESRLMD Nth lerwe, 1 Ieee 08 (2) 


1<a<M+S  i=1 


Tlepetizem B (1) K mpeyctaBneHuio Dypbe, Torya 
1 
U = = 2) 00 (k) p,.P_. — z B02 (k) (0), (3) 
k 


rie a(k)= >)  ea(k)ea(—k) Nav (bk) (8V)2; v(k) = 4k, U (0) = 


1<a<M+S 


i! 
=> pay had pbet (k). 


Hawa 3ayaua 3aKkouaeTcaA B HAXOXKJeCHHH CBOOOAHOH SHeEprHH paBHO- 
‘BeCHOH CHCTeMbI c noTeHuHasom (1). Tipu 9Tom KuHeTHY¥eCKy1o YacTb ee Oy- 


| JleM onyckaTb. 


Haunem c KOHn(pHrypaltHoHHOrO HMHTerpasa Z: 


Z=\exp{—sli POLL ¢ (dp,) d2,.. dQ, (4) 
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rye 9 = kT; dQ;—snemenT ‘1eecHoro yrua i-ro AMNONIA; WITpux OOo3sHayaeT,. 


yuTo k H3MeHAeTCH B BepXHel Mosycdepe. 
J(p/r)—wutTerpasbHan (byHKIHaA Nepexoya K KOJII@KTHBHBIM TlepemeH- 


HbIM: 
Na 


ih (2) = \I]e (,, =e ae ye) dace danas (5) 


k 1<a<M+S tT 
Jl welitpasibHOH B WeJIOM CHCTeMbl HOHOB (yHKUHA J BHIUMCIIeHa B pa- 
Gore. (*). 
[lp HaswuHM JMNOJbHBIX cH BbluNCeHHe J WesecooOpa3Ho BeCcTH TaKHM 


o6pas0M, YTOObI WwiasMeHHbIi MHOwKUTeIb e “K*—k pa3z6uTb Ha [Be 4acTH: 
HOHHYIO H He HOHHY10. Jina BTOpoH BMeCTO IIpOM3BeeHuA P,p_, B MOKasa- 


a e 
TeJl€ JOJ2KEH CTOATb OTlepaTop >) Dg, coorserersyiouii napHeim rpyt- 
M<a<M+S 
aM. 


OKOHUAaTebHO (PYHKUMA Tepexofla CMelWaHHOH CHCTeMbI HMeeT BHI 


J=VN*S TT exp} 2 Dy (ALN aDi(k) + 
k 


1<a<M n>3 


| 1 
+ DBDs doh exp|— terra tin rea (6) 
M<a<M+S n> 
: ®, Jaa, (Wt) «Pepi at 
mev?= >) MNg Di= = se A 
1<a<M ky+...rk,=0 : Peet Pk, 
B cymmax k, + ...-+k, = One JouKHa ObITh paBHa HyJIO HH OfHa H3CyYMM 


MeHbIUerO YeM N TlOpsAyKa. 
B jajbHelinemM nocwe nojycTtaHopKu (6) B (4) Npow3sBO,uTCH MHTerpupo- 
BaHHe 110 p,. JlerkO yOeqUTbCA, YTO OTNMUHBIM OT HYJIA pesysbTaT Movy- 


WaeTCH TOJbKO pH YeTHOM AupPepenuMpoBannn Bua Oo: / Op, Op_, .-- B pe- 
3ylbTaTe 3TOro auchpepeHMpoBaHuA MO MHTerpawOM BOSHMKAalOT CYMMbI 
MIPOH3BeeHHH MHOKUTeNeH (p,p_,—1), Kak bI U3 KOTOPbIX MOMKHO TOJly- 
YHTb NapaMeTpHyecknM Jud depeniupoBanuem Z no a(k). SaTem pacKpbiBaem 
coyeTaHue onepatopos O/da(k). Z mpescTaBmaetch B Bue pala c cym- 
MaMH THTIa 


rep, wx! (k ) o (k,,) 
> 2 MM aie) ed aR) Ed (7) 


haley (A) 


Pa (k) + 1 
HOrO TIOTeHWHalla Lgp: 


Bbipakenne ABJIACTCA (pypbe-TpaHcPOpMaHTOH CaMOocorlacoBaH- 


= — €,€pr 1 exp [— xr] Aun a, O< M; (8a) 


Lab 
Lap = — CattVr} exp [— xr] ana lLmoa<cM<b<M+4 S; (86) 


Zab = —MaVmpVrexp[—-xr] aaa a, b>M, (8B 


rye x = [40 > Nae? (V6)3). 


a 
Karkyaa cymMa (7) cBoqHTCH K TpynMoBOMy HMHTerpasly OT Yap Tak xe, 
Kak B paOorte ('). Hopbim mo cpaBHenuto c (1) aBuaseTcH IIpHMeHeHHe omepa- 
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4 4 
Topa lI exp (D3). Cmewiannple npousBeyenua onepatopos D§D? u gp. Ipu- 


a>M 
BOAAT K BOHHBIM PpyInoBbim so Crenenu Dc oquHakoBbIM a cyM- 
MHPYIOTCA B 3KCIOHEHTY exp[—+ Aer vee | KOTOPanH C CcooTBeT- 
e k; a>M 
| CTBYIOUIMM CBOOOJHBIM YWIeHOM H3 (3) paBHa 
| 4 | (@ : a 
exp |—[gaag 2) \Pandandgud dao} (9) 
B Hacrosuieli padore lipeynouaraetca, 4To 
U (0) = 2 >) Aadsba (0) = 0. (10) 
a, 6 


; Baarogapsx (9) u (10) B Belpamenun (4) yan Z Her oOmtux MHO«KUTeWel, 
| 3aBHCAMIMX OJHOBpemMeHHO oT Bcex %2. IlosTomy mocsie oOpaTHoro (bypbe- 
“flepexofla MpOM3BOMTCA MHTerpHpoBaHHe To yrviaM. SaTemM Z MOXHO 3alu- 
/CaTb B BHJe NMOKa3saTeJIbHOK (pyHKIUMH C pyNMOBbIMH HHTerpasiaMu, Mporop- 


ItMOHaJIbHEIMH NV. 
[na cpo6oyqHok aHepruu F = —91InZ nosayyaem okOHYaTebHO BbIparKe- 


HHe * 
‘Sabie eee ie #2 eee — 


phage Dd. - 


abe 


sf j @_.\ 
me (2 aa AnV?2 Na “hes (Zar) —|— Lara Bar| Bar ay “et aig pe mi 


= af a (4nV) \ [exp (gs) — | — g-s] dq,-dqsdQ,dQ, + . be eee *( 1 12) 


rs 


pH 3TOM 
\ ardqadgrdQ, = — \ GrsdgrdqsdQ,Qd, =U. (12) 


Kak u3BecTHO, cucTema (1) He OyJeT ycTOHYHBOH Oe3 BKJIIO“eHHA KOPOT- 
KUX CHJI, YAOHTHIBAIOWIHX ac:ppeKTbl IPHTAXeHHA UW OTTAJIKMBaHHA Ha MA\JIbIX 
pacctosnuax. Muterpanpt B (11) pacxogatcn B Hyste. Ilostomy jonoHuM 
noTenuvas (1) KOpoTKHMH CHJIaMH: 


> ab (7) + Divas (72 rd Pst (762;2,). (13) 


a, b 


EquucTpenuoe TpeOoBaHve, KOTOpOe MpeAbABJAeTCA 3ecb K (13) —9T0 Ha- 
JHUHe B HYJe MOMOMKUTeAbHOrO Tostoca Oosee BbICOKOTO NOpsAAKa, eM T10- 


PAOK COOTBETCTBYIONLHX TO0N0COB B (1). 
Tloap3yacb Teopemoli «coxeHHA» (7, *), Salluitiem: 


0 
F =F > 


CORDS ail 


6F9 4 
50, fas (rij) dqidq; —--:, (14) 
| 
We fab = exp,(— Pas/ 9) — 1. 


j 
7 
' 


t, “— AIA AnMouen. 


* OQ6o3HayeHHe copToB culefyroulee: a, b, Cc, d— AIH MOHOB; fF, S, 
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l13 BbIpaxkeHul (8) JlerKO 3allMcaTb BapHallHH g: | 


867, = — | 6,5 — 3 Na (V8)* | (8Pragas + SradPas) da — 
— >) NgMs (V20)"2 \ Z-adPas rsdgadgo. (15) 
a,b 


TlooOHbIe BapHalWHH NOMyyaroTcan U JIA Jpyrux g. 

C nomompio (12), (15) Bprancasem PyHKUMOHAbHbIe NpousBosuple B (11). 
SaTem OHM moycTaBssioTca B (14). B pe3ymbTaTe rpyMNHpoBKH OHHAKOBBbIX 
rPYNMOBbIX HHTerpasiOB HaXOAHM CBOOOJHY!O SHeEPrHio CMelvaHHOM CHCTeMbI 
YacTHIL C YYCTOM KOPOTKHX CHW: 


Fa hae Dein = 0.3) Nao (2V)"\ (thao — > Bie ) dg — 
a,b 
— § » (3! Vy?) “INaNoNe\ (DabWacPoc = 3Lab WPacWPbc) dqidqz a 
5 (D8 
yon (40) Ne \ [thar — Nakgar (Gar + 4 Par) | dq dQ, — 


>» 4% ) eS (242 (4)?) ING \ (WarPasWrs a ParCaskics) dq dq,dQ,d., oe lal 
2h) dev (4x)2)*\ +p,.dq dQ,dQ, — 


--6 >) (3! (40)°V2)2 | Wethetada dad, dQ.dQ. (16) 


laesa 


Silecb Pan = EXP {— Pao | 8 + Lap} | Zab; War = eXP igen Qar /0 j= Porp ly 
Wrs = exp {— Grs/9 + grs} — 1 

tr ©Tlocnequue Ba uleHa TpeTbeH H YeTBEPTOH CTPOK MO%KHO CBeCTH K HH- 
Terpadly 


>) (8x0V2)27NGNN- \ Lat tePackcbqidqodqsd®,, 


(oat eon ti 


KOTOPbIM BXOJUT B KOPpeJIAWMOHHbIe HHTerpadbl 4-ro NopsAyKa. 

CrBo6oyqHad SsHeprua (16) ABseTCH He TOMbKO MCXOHOH tyHKUMeH WA 
TePMOJMHAMHYeCKHX pacueTOB. C e€ MOMOMIbIO MOMKHO BHIYHCIUTb HW PyHKUMH 
pacnpelenenua. DyHKIMOHaIbHaA MpOM3sBOsHAaA No —P un no —P npHBosUT 
K OMHApHOH (byHKWHH pacripeserteHus. 

Pa3JIM4Hble MpeeIbHble NepeXOsbl LalOT H3BeCTHbIe yrKe pe3yJIbTAThI TeOPHH 
cucTeM HOHOB, JHMOJeH HM HeHTPabHbIX UACTHIL. 

Bpipaxenne (16) o600ulaeTcsa Ha Cy4ali MHLYUMpOBaHHbIX AMMOMeH WH MYJIb- 
THNONeH. OHO MOxKeT ObITh HCXOAHBIM JIA BLIUHCIeHUA ScdekTOB OOpas0BaHHA 
ABowHUKOB BreppymMa u Apyrux accouMallui B MOHHbIX CHCTeMax. 


JIBBOBCKHM TrocyapcTBeHHbIli yHHBepcuTeT ‘Tlocrynvsio 
um. Mpana ®panKo 14 VII 1960 


IMTHPOBAHHASA JIMNTEPATYPA 


‘YW. P. (OxuospceKu lt, KSTO, 34, 379 (1958). 2 HW. P. IOxnoecKkud, Yup. 
pus. *ypH., 4, Ne 2 (1959). 8. TT. Basapop, MKOT®, 32, 1065 (1957). 


| aes Aornage Anagemun nayrx CCCP 
4 1961. Tom 136, N 6 


TEXHHYECKAS SH3HKA 


b. C. WETYXOB u A. A. FOWIHH 
O TENJIOOBMEHE NPH TEGVEHWH DKAAKOLO METAJIJIA 
B JIAMMHAPHOHW H TMEPEXOXHOM OBJIACTAX 
(Tpedemaeneno axademuxom II, JI. Kanuyeti 14 IX 1960) 


B OOubUIMHCTBe HCCe_oBaHHii MO TenOOOMeHY Tp JBUXKeHHM 2KUAKUX 
MeTaIJIOB B TpyOax H3y4aeTca TeMMOOOMeH pH TypOy.eHTHOM TeYeHHH UM WHUIb 
B HeMHOFHX paOoTax — Ip JaMHHAapHOM pexuMe M B NMepexo_Hol o6acTH. 


; 1 
E 1 K6axyyn 2 
+ nacocy 


Puc. 1. Cxema ycTaHoBKu 


Tlo qanupm (1, *) TemsmooTZaua Mp JIaMHHapHOM TeYeHHH 2KHAKHX MeTAaJJIOB 
‘CYIeCTBEHHO BO3pacTaeT C yBemHYeHHeM 4MCa Pe, uTO HaxO_UTCA B TpoTu- 
BOpeyHH C TeopHeli, corsiacHo KoTOpoli uAco Nu sABAAeTCH NOCTOAHHOIi BeJIH- 
YHHOH, paBHOH 4,36 (B yCJIOBHAX TeMMOBOM CTaOWIM3allMM Mp MOCTOAHHO! 
IIMOTHOCTH TelIOBOrO MoTOKa Ha cTeHKe). J.aHHbIe M0 TellIOOOMeHY B Mepexoj- 
HOH OOmacTu (1~%) sHaUHTebHO pacxOAATCA Mex Ly CcoOoH (B Ba pasa u Oouee). 

B cBsi3H C STHM ObiIO MpOBeLeHO SKCNEPUMeHTAIbHOe HCCNeLOBaHHe TerNJ0- 
OTAauH Mp BbIHYAXeHHOM TeYeHHH PTYTH B Kpyrsiol TpyOe B JaMMHapHOl u 
MepexOMHOH O6NacTAX Mp NOCTOAHHOM M/OTHOCTH TerJIOBOrO MOTOKa Ha CTeHKe. 
TensooTqaua u3sy4yalacb B yCJIOBHAX FHAPOAMHAMMYeCKOH M TeloBol crabu- 
AM3aHH MOTOKA. ’ 

Cxema 9KCIepHMeHTaJIbHOH ycCTaHOBKH u300paxKena Ha puc. 1. Paoouni 
yuacTtoK J mpeycTrapisn coOol TpyOKy 43 MATKOH yrulepowuctow cTaiM BHYT- 
PeHHUM J\MameTpom 7,24 MM, HapyxkHbIM 12,03 MM M 2aMHOM OOorpeBaemoli ya- 
cru 504 mm. B npogoibHoM ma3y CTeHKH TpyOKH ObIIO 3aslowKeHO 7 TepMonap, 
¢yKaulux jd u3MepeHHs TemmepatTypbl creHKu. Ilocue 3aKaalKu TepMoriap 
a3 Ob 3anouHeH CBHHILOBLIM ruietom. HarpesatTeb 2 B Bue TOHKOCTeHHOM 
TPYOKM U3 HepxKaBelolleli CTAaJIM MOMellleH KOAKCHAaJIbHO MO OTHOLICHHIO K OTIbIT- 
‘Hol Tpy6Ke c 3a30poM B ~3 mM. JIA YMeHbINeHHA TENJIOBbIX NoTepb Harpe- 
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BaTeJIb 34KJIIOUeH B BaKYYMHYIO KaMepy 3 C YeTbIPbMaA 9kpaHamu. Harpepatewb 
MIMTasICA MOCTOAHHBIM TOKOM OT MOTOp-reHepaTopa. CrTaOvM3alua pa3sHOCTH 
MOTeHIMaJIOB Ha WHHAX TeHepaTopa MpOM3BOLMMaCb C MOMOL{bIO 9JIEKTPOHHOTO 
peryasatopa. Uro6pl u36exKaTb MOABOMa Tela OT HarpeBaTeA K YCMOKONTeJb- 
HOMY y4acTKy, KOHWeBad YaCTb y4acTKa Opa 3aKO¥eHa B TepmoctaT 4. H3- 
MepeHve cpeqHei KaJIOpHMeTpMyecKOH TeMMepaTypbl PTYTH OCYIeCTBJIAOCb 
Ha Bxose H BbIxXofe H3 OOorpeBaemoro yuyacTKa. JIA NepeMeuIMBaHHA %KHI- 
KOCTH Ha BbIXOJe CJYXKHJI CMecHTevIb 5. KommeHcallHA OTBOMa Tella 10 MeLHBIM 
INMHaM HarpeBaTelA HM Ha y4AaCTKe, Tle YCTaHOBJIeH CMECHTeNb, MPOWSBOLMaCh 
C MOMOIIbIO OXpaHHbIX HarpeBaTeven. 

J[pwoxKeHve pTyTH B paOoyeM Y4ACTKE OCYINECTBAANOCh MOcpelcTBOM Mepe- 
MeULeCHHA JByX OaKOB C PTYTbIO, KOTOPble ObIJIM COeAMHEHLI Mey coOoh yepes 
paOount yuacrok / M XOJIOQMIbHUK 6 C MOMOMIbIO Pe3HHOBbIX IWNaHTOB. Bo- 
BPe€MA OMbITa OakH MepeMellaIMCb B BePTHKAMbHOM MVJIOCKOCTH B MpOTHBOMO- 
JIOXKHbIC CTOPOHI C OLHHAKOBOH CKOpocTbwO. JIA ITOH We CYR CielMasb- 
HbIH TOJ’beMHUK. CKOPOCTb JBHXKeHHA OaKOB H3MeHAMIACb NMOCpefCcTBOM pery- 
JIMpOBaHuA “HCA OOOPOTOB 9S/IeKTPOABUraTeA MObeMHHKa HW HM3MeHeHHH 
lepeaTOuHOrO OTHOWIeEHHA peyKTopa 7, a MOCTOAHCTBO CKOpOCTH BO BpeMA 
OlbITa KOHTPOJIMpOBaJIOCb C MOMOMIbIO cTpoOoTaxometpa 8. Uepes HecKoubKO 
MHHYT Hocle Havala JBH2KeHHA OaKOB B HUX YCTaHaBJIMBalaCb Pa3HOCTb ypoB- 
Heli, COOTBETCTBYIONad THApaBJIM4eCKOMy COMpPOTHBJeHHIO cHcTemb!. Ilocae 
3TOrO pacxO], PTYTH B KOHType OMpeeAJICA TOMbKO CKOPOCTbIO TlepemellleHHa 
6akos. M3mepenve mocuieqHel C MOMOMbIO CYeTUHKA YHCJIa OOOPOTOB 2IeKTPO- 
JIBUPAaTeA MOSBOMANO ONpeMeIHTbh pacxol pTyTH B paOouem yuacTKe. 

PryTb nmepel 3anosHeHvem Oplia O“MLeHa NyTeM AMCTHIIAWHH. Haq ypos- 
HEM PTYTH B OakaxX HAXOMJICA APFOH, MpeABapHTebHO OCYLIEHHEIN H OUMILeH- 
HbIM OT TIpHMecH KHCOposa. 

KoaduinexTb! TeMOOTLIayH BbIVHCIAIHCh NO dopmysie 


oh == 4 
Te een ? 


rye g,— MMOTHOCTbh TeNJOBOrO MOTOKa, OTHECeHHaA K eAMHHWe [HHI ONBIT- 

HOH TpyOKH (KKaJ1 /M-4ac); d — BHYTpeHHHH Auametp TpyOKn; At = (t. — tx) — 

PpasHOCTb MexKy TemlepaTypol BHYTpeHHeH MOBepXHOCTH cTeHKH ft, M cpej- 

Heli KaJIOpHMeTpHYeCKOH TeMNepaTypOH #KHAKOCTH fy B JaHHOM CeueHHH. 
Temnepatypa fx onpefeianacb 10 dopmyuie 


{eh SNOT meatore 


Syecb tx —CpelHAA KaJIOpHMeTpHyuecKand TemMMepaTypa %KHAKOCTH, paccyH- 
TaHHad B MpefNoNOwKeHHH CO OTCYTCTBHH Mepesaun Telsia BCeCTBHeE TenJI0- 
MPOBOMHOCTH BOJIb OCH, T. e. paBHaa 


, t —t 
2K 2K 
ta = tox, + 25 x, 
rye tx, H tx, —H3MepeHHble 3HaYeHHA TeMMepaTypbl PTYTH Ha BXOJe H BbI- 
xofe paOouero yuactka; / —j~muHa yuactKa. 
Tlonpapka 6f,, yUHTbIBalolad Nepefwauy Telia BUOb OCH TO pTyTH H 
CTeHKe OMNbITHOM TpyOKH, pacCuHTbIBalacb mo dopmyse 


‘ue ny Ne (2 ) dt 5. 
t= | gi WC, @ 1) ae 


rye A, 7, Cp — dusuyeckne napametppl pryTu; W — cpequaa cKopocTb pTyTH 
B ONBITHOH TpyOKe; A. — KoadPuUHeHT TeMJOMpOBOAHOCTH MaTepHasia CTEHKH; 
d,—HapyxXubli Juametp TpyOKu. Tlonpapka 6/2, yauTbIBatoulan HeKOTOpoe 
H3MeHeHHE q, NO JWIMHe, OOYCJIOBMeHHOe 3aBHCHMOCTHIO 3JIEKTPpHYeCKOrO CO- 
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NPOTHBJCHHA HarpeBaTessA OT TeMMepaTypbI, BHIUHCANacb TO W3MepeHHbM 
SHaYeHHAM TeMIlepaTypbl HarpeBaTesis BONM3M TOpLOB. SHaueHHA OGeuxX no- 


MpaBok cyllecTBeHHb! mpH Pe < 160. qf. 


OroObi UCK IOUT BIMAHMe TepMu4ecKOrO HayaJbHOrO yuacTKa H BbIXOMHBIX 
aekTos, OOyCJIOBJeHHBIX MpOOJIbHOLt TENJIONPOBOAHOCTHIO, KOadPuNMeHTHI 


Te€MMOOTFAWH ONPeNeIAHCbh B Ce4UeHHAX, HaxXOWAWUXCA OT Havana OOor 


pepae- 


Moro yuacTKa Ha pacctoaHuax 18 d u 43 d. Takum o6pa3om, B coorTBeTcTBHH 
C yCJIOBHAMM SKCII€PHMeHTAa, HavleHHbIe HAMM 3HayeHUA uucna Nu saBasiotca 


TIPeAeJIBHbIMH, T, €. MHHHMAJIbHbIMH. 


eee 
Ce, fool A a a 0, 
TS a Roe: PRaAP 


Noes eal 
cues hi lla 
Re | | 
Mardi levelnalaes (eel | 


SmapaqnGi’? CiGi0r! pee: 8 


10 2 


Puc. 2. 3aBucumocTh TenmooTmauH oT uucna Pe B JIAMHHapHOH vu 
nlepexoqHon o6sacTax 


Jl1A MpoBpepkKH MeTOAHKH U3MepeHHi Ha BbIMOJIHeHHOM ycTaHoBKe ObIJIM 
TIPOBeAeHbI OMBbITHI MO TelOoTAave pH TypOyeHTHOM TeyeHuU Bob. Pesyvib- 
TaTbI STHX ONbITOB OKA3aJIMCb B XOPOUIeM COrsaCHH C CYMIECTBYIOULMMH JaHHbIMH. 

Mccneqopanve TenmooTqauv pv ABMXKeHUM PTYTH MpoBeeHo B CeELyIouLeM 
7Mama3soHe H3MeHEHHA OMpesesmoulnx KpuTepveB: Pe ot 14 go 600, Re or 


620 no 23500 (Pr = 0,021 -- 0,026). 


PesyJbTaTbI H3MepeHH TemooTAayH B aMMHAapHOw OOnacTu (pHc. 2) qanH 


Nu = 4,36, 


(1) 


4YTO HAXOJUMTCA B MOJIHOM COOTBeETCTBHH C Teopvel. OTKJIOHEHHe ONbITHbIX 3Ha- 
yeHuu uncia Nu ot 4,36 He mpespunaet 9%. Sto 3Hauenve Nu cnpapesHBO pH 
Re < 2300, uro B HalIMx ycmOBHAX CooTBeTCTByeT 3HaYeHHAM Pe <'55. 
Pes3yJIbTaTbI H3MepeHHH TeMooTAauH B MepexofHOH oOOacTH (pHc. 2) c 
XOPOINMM TpHONWxKeHHeM OMMCHIBAIOTCA MHTepMOJIAWMOHHOM 3aBHCHMOCTbIO: 


Nu = 4,36 + 0,0053Pe. 


(2) 


OTKJIOHeHHe OMBITHDIX 3HaueHHH Nu or (2) He npeBbmuaetT 5%. Dopmy.sa (2) 
CiipaBeIMBa B UHTepBavie 3HayeHHi Re or 2300 go 23500, uro coorBercTByet 


Pe or 55 go 600. 


CnefyeT oTmeTuTb, uTo mp Pe > 400 (Re > 16000) Hamu onpirHpie aH- 
HbIe C TOUHOcTHIO £5% cormacyloTca c dopMyoH DueprerHyecKkoro MHCTH- 
tyta AH CCCP yna tennooTrqayn mpu TypOyJeHTHOM TeYeHHH %KUAKUX Me- 


Tasos (4, 5): 
Nu = 5+ 0,014 Pe®8. 


M3 paccmorpenus puc. 2 crefyeT, YTO MPH KPHTHYeCKOM 3HayeHHH HCA 
Re (Rexp = 2300) He HaOmioqaeTCA pesKorO H3MeHeHHA B XapakTepe 3aBHCH- 
moctu Nu ot Pe. [Ilocne goctumweHHA 3HaueHHA Rexp TelmooTAaya MOHO- 
TOHHO BO3pactaeT c yBeuueHvem Pe. Takoit xapakTep 3aBHMCHMOCTH OObAC- 
HAeTCA TEM, YTO TIpH TYpOyJeHTHOM TeYeHHM 2KHAKOTO MeTasa, B OCObeH- 
HOCTH Tipu Masbix Pe, npeoOmaqaioulyio powb urpaeT MOJIeKYJAPHbIN Nepe- 
/HOC Tella NO cpaBHeHulo C TypOyJeHTHBIM. [lostomy BO3HHKHOBeHHe Typ6y- 
|MeHTHOrO mepeHoca Tenia mpH Re >Rexp BbISbIBAeT JIMIb CpaBHHTeJIbHO 


— HeOObWOe yBeJIMYeHHe TeNMOOTLAayH. 
! 


5* 


1 
OTMeueHHoe BBIIe HCCOOTBETCTBHE OMBITHBIX JlaHHbIx (', 7) 0 Tem1006- 
MeHy IIpH JIaMMHapHOM TeyeHHH HM pe3sybTATOB TeopeTHyecKorO pacueTa 06b- 
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scCHAeTCA TeM, 4TO B paOorax (!,*) He YUHTbIBaach Mepefaya Tena, o0- 
YCJIOBJICHHaH TeMJIOMPOBOAHOCTbIO BAOJIb OCH. 

JI pa6ouux yuacrKoB, MpHMeHABWIMXcH B (*, 7), ObIMO paccuHTaHO U3- 
MeHeHne fx, tc H G/Qu M0 AuwHe yuactKa pu Pe = 20 (3fecb q — MMOTHOCTb 
TeMIOBOrO MOTOKa, OTHECeHHaA K e/[MHHIe JVIMHbI OMbITHOH TpyOKH, Ha ee 
BHYTpeHHeli NOBepXHOCTH, a Gxa—Ha BHeWwHeH (rye HaMOTaH HarpeBaTeJb)). 
IIpv 3TOM Mpefnouarayocb, 4TO paciipefeseHne TemMmepaTypbl 0 CceyeHuto 
CTeCHKH HW CeUeHHIO MOTOKAa TelOHOCHTeA paBHOMepHO H Nu = 4,36. IIpu pac- 
yeTe IIPHHUMaslOcb BO BHMMaHHe, 4TO B TOJICTBIX CTeHKax paOOuHX yUacTKOB 
HM@JIHCb MOMepeyHsle BbITOUKH, KOTO- 
pple JeuMIH yuacrOK Ha OTJeJIbHbIe 
cekuun (B (1) — 8 ceKxuni). ; 

Pe3yJIbTaTbl pacueTa JIA padoue- 
ro yu¥acTKa, UpumeHaBuweroca B (*), 


IIpeCTaBJIeHbI Ha puc. 3 (3yecb ty — 
TemilepaTypa %KHAKOCTH, paccuHTaHHaA 
B TIpeqnOJIOKeHHH OO OTCYTCTBHH M0- 
Il@peuHbIX BbITOUeK B CTeHKe). []ocKoJIb- 
Ky KPHBble pacipeyesieHHaA TemnepaTyp 
u g/qy NO WMHe AIA CpeqHHX ceK- 
muh (11 — VI) ugentuunel, To Ha puc. 3 
HaHeCeHbl KPHBbI€ TOJIbKO [JIA OHO 
cpeyHeH CeKIHH. 

M3 paccmoTpeHus puc. 3 MOKHO 
3aKJIOUMTb, 4TO: 1) BCNeACTBHe HaJIH- 
YHA BBITOUeK B paOOUHX yuaCTKAaX, 
IIPHMeHABIUMXCA B OMbiTax (1, *), B m0- 
CJI@RHHX HMeJa MeCTO APKO BbIparxKeH- 
Had HepaBHOMepHOCTb pacnpeyeJieHuA 
qi NO jitMHe yuacTKa; 2) 3aHHMxKeHHbIe 
Puc. 3. Buuauue Tensonposoguocru Byomh 3HaueHHaA uncna Nu m0 CcpaBHeHHtO 
ocH Ha usmeHenHe ¢,., f, 4 q/q, MO AMHe Cc TeopHeil H ero 3aBHcHMOCTb oT Pe 
padovero yuacTkKa pH HavIMUMH NonepewHEIx (B JaMMHAPHOM OOMacTH), MOMyYeHHbIe 

BbITOUeK B cTeHKe. H — WJIMHa C@KIMH B pa6oTax (a 2) OObACHALIOTCA TeM, UTO 
B HUX KOdPPHIMeHTH! TelJOOTAaUH 
OTHOCHJIMCb K pasHocTH tp —ftyx. Mexay TeM, B COOTBeETCTBHH c OOWenpHHaA- 
TOH M€TOJMKOH, KOSPPHIHEHTE! TenIOOTMAaYH OTHOCATCAH K TeMMepaTypHoOMy 
Hamopy, papHomy ft.—t». PasHoctb t.—t , 3HauNTeAbHO Oouble, ueM 
t.—t»x, H, KpoMe Toro, OHa 3aBucuT oT Pe. Ecau mepecuntaTb MpHHATOe 
HaMH 3HayeHHe Nu = 4,36 Ha TemnepaTypHblii Hanop, paBHblit tess tel rb! 
npH Pe = 20 nowgyuyatorcaA mpuOM3HTeMbHO TaKHe Ke 3HaueHHA, Kak HB (", ”) 
mpH TOM %*e 3HayeHHu Pe (Bp (1, 2) Nux~1 npu Pe = 20). 

B 3akstoueHve CyledyeT NOAYepKHYyTb, YTO MpMMeHeHHe MOMePeyHbIX BBI- 

TOUeK B MaCCHBHbIX paOouHx yyacTKaX IPH MaJIbIX 3HayeHHAX uNCa Pe He- 


ieslecooOpa3sHo, TaK Kak B 9THX yCJIOBHAX OHH MOLyT ABHTbCA HCTOUHHKOM 
OOJbIUMX OWHOOK. 


MockoBcKHit 9HepreTHuecKHi Ilocrynusio 
HHCTHTYT 24 VIII 1960 
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floxrxzagn Akagqemun Hayr CCCP 
1961. Tom 136, Ne 6 


TEXHHTECKAA PHSHKA 


E. A. ®EOKTHCTOBA 


OfbITHOE OBHAPY)KEHHE MAXOBCKOLPO OTPAXKKEHHA 
AETOHAWHOHHbIX BOJIH B TBEPJIOM B. B. 


(ITpedcmaeaeno akademukom #1. B. Seavdoeuuem 15 VII 1960) 


TloBpofom lox OMMCbIBaeMbIX HHXKE OMbITOB NOCJYKHJIO pellleHHe 3a,auH 
O KOCOM CTOJIKHOBCHHM JleCTOHAILMOHHbIX BOJIH, BbINOHeHHOe I’. M. Tanjenp- 
MaHOM (1032Ke 3Ta 3aj,aua onucana (*)). [losryaeHHoe MM pellieHve He ObIIO BHOWI- 


1 2 


—_ — — 


rif ye 
Puc. 1. Maxosckoe orpamkeHve feTOHAIMOHHBIX Puc. 2. Onpir mo perucrpalni 
BouH. JIMHuu @pouta: J,/’ — nagzawmux, 2,2’— CTO KHOBeHHS leTOHallHOHHBIX 
oTpaxeHubix, MN — maxoscKoH sBomH. O6ma- BOJIH 10, yruom 2a. | — TBepyoe 
ctu: / — noxosueroca B. B., //, [J] u IV — B. B., 2 — oprcTexo. Crpeskamu 
MPOAYKTOB B3PbiBa 3a PPOHTOM Masaollel, oT- YCJIOBHO OOO3HaYeHBI MJIOCKHe Jle- 
paxKeHHOH H MaxoBcKoH BonH; MM’, NN’ — TOHAIHOHHbIe BOJIHbI 


JIMHHH TaHreHUHaIbHOTO pa3pbiBa 


He TOUHBIM (aHaIH3HpoBaslocb HeTOUHOe YypaBHeHHe COCTOAHHA MposyKTOB 
B3pbIBa, He CesaH OTOOP pellleHHi B Y3KOHM OOACTH yrJIOB CTOJKHOBeHHA, re 
aHaJIHTHYeCKOe pellieHHe ABY3HA4HO); JIA KPHTHYeCKOH BeMMUHHEI yria axp 
(puc. 1), pa3qenstomlero perysApHbI H MAXOBCKHH PexKMMbI OTPaxKeHHA, Obl 
onpesemteH smb HHTeppat 40—44°. 

Ilostomy mpescTaBiasio HHTepec OOHAPpyXKHTb IKCNEPHMeHTAIbHO MaXOB- 
CKY!O (TPeTbIO» BOJIHY, H3MCPHTb CKOPOCTb ee pacmpocTpanenusA, a Takx*Ke onpe- 
JeNUTb BeEIMUHHY dy). OMbITHI CTABHJIMCh B J[ByX BapHaHTax. 

B neppoi cep OMbITOB IIpHMeHAJIMCb TpeXrpaHHBle MpPH3Mbl Pa3JIM4HbIX 
pa3Mepos u3 TBepsoro B. B. Ha Gokosple rpanu mpH3smbl OB u OC (puc. 2) ofHo- 
BPeMeHHO MOABOMMJINCh ABe MlocKHe JeTOHAIMOHHbIe BOJIHEI. Takum oOpa3om, 
yrou 2a mp BeplIHHe MpH3MbI ABJAJICA B TO Ke BPCMHA YIJIOM CTOJKHOBeEHHA 
JCTOHAIMOHHBIX BOJIH. 

Peructpauusa mpotecca Beach C MOMOMIbIO CKOpOcTHOorO (boTOxpoHorpada. 
~@yKcupoBanoch pacmpocTpaHeHve WeTOHAILMH M0 MIOCKOCTH OCHOBaHMA TIpHs- 
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mbt BC. PeOpo BepuiHHbl mpH3Mbl pacmosarasoch MapadeJbHO Hamp aBJIeHHlo 
paspeprku mporecca, B cpoKyce onTH4ecKOH CHCTeMbI Xponorpata nomelavica pay 
wee,  TMepnenH,MKyJApHbIX Ha- 
MpaBJeHHIO pasBepTKH. 

Ocnopanue npu3smpt BC noKpbi- 
BajlOCb MWiaCTHHKOH U3 oOpreTekiia, 
coKpamaiomlel JJIMTebHOCTh perH- 
cTpUpyemoro CBeYeHH A B KaxK OW TOY- 
Ke OObeKTA CbEMKH BCJEACTBHE M0- 
MYTHEHHA OpreTekKa MO BJIMAHHeM 
yapHolt BowHbl. Tako cmoco6 or- 
PaHH4eHHA BpeMeHH CBeYeHHA TO- . 
3BOJIAJI =perHcTpHpOBaTb KapTHHy 
rpollecca Ha 3Ha4HTeIbHOM wacTH 
TVIOULALH OCHOBAHHA TIpH3MbI 6¢e3 
HaJIOKeHUA CBCYEHHA MpebIAYULAX 
uleieH Ha TocuelylonuiMe. 

Ha pue. 3 mpuBexena Ofna U3 


-m (poroxpoHorpaMM HeperyJIApHOro pe- 
Puc, 3, Moroxponorpamma HeperysApHoro spe- %HWXHMA OTpPaxXKeHHs WeTOHAMMOHHBIX 
HKUMA OTPAKEHHA JCTOHALMOHHBIX BOVII BOJIH, MOJIYYeHHa OMMCAaHHbIM Me- 


TooM. Ha Hel oTueTIHBO BHJ\eH 
(ppour Tperbeli BouHbI. Haligennasd B STHX OMbITaX BeEAMYHMHA oxy CocTaBssAeT 49°, 

Bpwi0 3aMe4eHO, UTO B MPH3MaX MaJILIX pasMepoB TpeTbA BOMHA He HaOuIIO- 
JaeTesA, He3aBHCHMO OT BeJIMYMHbI yrvia a, CeqoBaTeIbHO, 9TA BOJIHA BO3HH- 
KaeT He Ha BepIUHHe MpH3MbI, a B rvIlyOMHe ee, Me- 
KY BepuIMHOH WM OCHOBAaHHeM, YTO, BO3MOXKHO, 
CBA3aHO CO CHelMPHKOH HAHMIMApOBaHHsA (MO KH- 
Panwa) Win C HaJIM4HeM KOHeCYHOH INAPHHbI 30HbI 
XHMHYeCKOH peak, 

[locKkOJIbKy MeCTO BOSHHKHOBEHHA TpeTbel BOWI- 
Hbl B MIpH3MaX HeH3BeCTHO, STH OMbITbI! He T0- 
3BO/IMIOT H3MEPUTb CKOPOCTh ee pacmpocTpane- 
Hun Dy. 

J\is usmMepenua D, Opivia mpoBexena Bropas ce- 
PHS ONITOB (pH. 4), C MapavieuenHMeLOM H3 B. B., 
HHHILMApyemMbimM B ToUKAaX £ u F. Kaku B nepBom 
BapwanTe, 3eCb (PPHKCHpOBaVICA Tpomecc BbIxXoa 
Weronauun Hwa miocKkoeth BC, 

Jiunus AD spnaerca MMe nmepecerenua Cc 
NJOCKOCTHIO. PHCYHKA MJIOCKOCTH CTOJIKHOBeEHHA pyc. 4. Omir no perucrpanun 
ABYX PACXOMAULAXCH NCTOHAMMOHHBIX BOJIH, YO] Kocoro cToslKHoBeHuA  pac- 
CTOJIKHOBCHHA 2a, BOspacTas MO Mepe pacmpocT- XOMAMMMXcH — ReTOHALLHOHHEIX 
paweHuA mMmporeccacnpaBa HaeBo, Wocruraer Kpu- 07H: age: ae 
THyeckoro SHaveHHsA B HeKOTOpOH TouKe O, rye rr a a 
H BOSHHKaeT TpeTbA BOHAa. Xpoworpamma 1o- 

SBO/CT H3MCPHTb HHTepBa/l BPeMeHH M@KAY BbIXOAOM B TOUKY A wmHAHM BC 
TpeTbeCH BOJIMbI H BbIXO,OM Ha TY %Ke JIMHMIO reoMeTpHYeCKOH TOUKH mMepece- 
YEH (PPpOHTOB MaaloulHX BOJIN. 

13 conocranenusat .ByX (OTOXpOHOrpaMM, MO/yYeHHBIX Ha Mapasviesenn- 
Mewax pasiM4HoH TovUMAbE (AD), MOxHO OMpeLeMTb CpeHIOIO CKOPOCTb 
TpeTbeH BOHbI Ha yUaCTKe MYTH, COCTABJIAIONLEM PaSHOCTb TOJINMH CpaBHu- 
BACMbIX Napavwietenunelos, Takum cnoco6om morysenbl ckopoctu D, WIA 
HCCKOJIBKUX HHTePBAJIOB YIJIOB CTOJIKHOBeHHS. 

PesyuJibTaTbI OMbITOB ipHBexenbl B Tab. 1. CkopocTh D, Bbipaxkena B eMHH- 
aX HOPMAIbHOH CKOpocTH JeToHauHH. Jind CpaBHeHHs| TaM Ke Mavbl pacuer- 
Hble OeHKH Jit D;, nowyuennpre T. M,. TanzeabManHom, c yueTom HaiiqeHHoit 
B OMbITAX BeMYAHbI KPUTHYeCKOrO yrvia, paBHoli 49°, 
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TPaonnma 1 
Wnreppanni a® B rpayycax 
49—53 538—57 | 57—62,5 62,5—67,5 67,5—70 70—75 
5 1,3019 | 1,2244 41722 41,1138 41,0824 | 1,052 
Pees 14,4219 | 1,3006 | 1,2487 | 1,1455 | 1,0901 | 1,0494 


Kpome KOCOrO CTOJIKHOBCHHA JICTOHAILHOHHbIX BOJIH HUCCJIETOBaJIOCh KOCOe 


CTOJIKHOBCHHe YapHbiIx BOJIH B aJIKOMHHHH. OnpiTbi MpOBOAWJIMCb C TpexrpdH- 


HbIMM TIpH3MaMH W3 aJIOMHHHA BEICoTOH 100 mm. K 6OoKoBbIM rpaHsM MIpH3Mbl 
NOLBOAMIMCh Be NVlIOCKHe JeTOHAMOHHble BOJIHbI TBeEPAOrO B. B. YCTAHOBJIEHO, 


GTO B STHX YCJIOBHAX JA AMOMHHUA dyp 38°. 


Tloctynuso 
12 V 1960 
\ 


IMTAPOBAHHAS JIMTEPATYPA 


+ K. I. CraniKkoBpu4, Heycranopusuieca IBuxKeHHA CIOWHO cpebl, M., 1955. 
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TEO@PH3SHKA 


Bb. K. BAJIABAJI3E uf. UW. WIEHPEJIAA 


OCHOBHbIE 4EPTbI CTPYKTYPbI 3EMHOHM KOPbI 
BOJIbIUOrO KABKA3A TIO TPABHMETPHYUECKHM JAHHbIM 


(ITpedcmaeaexo axademuxom H.C. IHlamcxum 27 V 1960) 


J\ia w3y4eHua crpoeHua 3emHoi Kopp Bompmtoro Kapkasa — uactu Aub- 
IHHCKOrO PeOCHHKMHAIbHOFO MOACa — HAMH HCMO/b30BaHbI B OCHOBHOM JaHHbIe 
06 aHOMAaJIHM CHJIbI TAXKeCTH B MeCTHOM TOMorpaduyeckol pelyKUMH (aHOMaJIHA 
Byre c nompaBkoii Ha BAMAHMe pebeda, OTKJOHEHHA Teowa OT chepowsa u 
MACC, PAaCIIOJIOXKeHHBIX M@XKLY 3THMA JBYMA MOBEPXHOCTAMH OTHOCHMOCTH), a 
TaKKE Pe3yMbTATbI Apyrux reod:HsHyecKkHux H TeoJIOrH¥ecKHX HCCeqOBaHHl. 

AHOMAJIbHOe TpaBHTallHOHHOe Mose HCCeyeMOH TeppHTOPHH CHJIbHO BO3- 
MyuleHo. HaGoqaioulHica BOKPyr BepwIHHbI QiLOpyca HaHOobIInH MHHAMYM 
aHOMaJIMH CHJIbI TAXKECTH BbITAHYT BAOMb TnaBHoro xpeOTta B Npefemax ero 
IleHTpaJIbHOH uacTH. IIpH 3TOM B BOCTOUHOM HalipaBJIeHHH OH O4eHb MlaBHO 
CrlaxKUBaeTCH, PpasqeAACh BMeCTe C TeM Ha OTJIEJbHbIC WIMPOKO pacmpocTpa- 
HAIOMLMeCA OTPHILATeJIbHbIC AHOMAJIBHbIC WEHTPbI C YMEPeCHHbIM TOPH3OHTAJIbHbIM 
rpalWeHTOM, a B 3alaqHOM — H3MeHAeTCH HawOosIee pe3KO H aHOMAJIHA CHJIbI 
TAKECTH MIPHHHMa@eT NOJOXKUTeMbHbIC 3HAYCHHA C 3OHAJIbHbIM paciipeleseHHeM 
MapalesbHO MopckomMy Oepery. 

Jl1a KouIMUeCTBEHHOM HHTeplpeTallHh 3THX PpaBHMeTPHUeCKHX JaHHbIX Yepes. 
Bonpmoh KasKxas npopeqeno 12 mpodusei mpumMepHo BKpecT mpocTupaHus 
H30aHOMAaJIMH MW BAOJIb HX MocTpoenb! KpuBpile Ag. Mutepnperauua nocjeqHux 
MIpousBeleHa nO pelwoxwKeHHomy Bb. K. Banapayse cmoco6y (*) c yyeTom ceii- 
cmuyeckux (7, *), reomormyueckux (47°) uw WeHcuTomMeTpHueckux (1, °) TaHHBIX, 
a TaKKE Pe3yJbTATOB CeHCMO-rpaBHMeTPHYeCKHX HCCIeOBaHHH B 3SakaBKa3~ 
CKOH HH3MeHHOCTH lo WHHHH A —A (!°), npHHATOH Hamu 3a OasncHyto. IIpu 
STOM HCXORHBIMHM CJIYKUJIH CeLyioulwe JOMYUeEHHA: AHOMAJIHA CHJIbI TAMKeCTH 
OOyCMOBIeHa 3eCb B OCHOBHOM HeOJHOPOAHBIM CTpoeHvem ocagouHOrO KOM- 
IIJIeKCa WH U3MCHEHHeM IJIYOHHBI 3aleraHuA MOBepXHOCTeH MasleosOHCKOrO CKay- 
yatoro dbyHqamenta (rpaHuTHOrO cs0A), GOasambTOBOrO COA H MOAKOpOBOTO 
cy6cTpata (noBepxHoctTH Moxo). 

PesybTaTbl Tako MHTeplipeTalMu, OGOOMLEHHBIe MO OTAebHbIM MOBepx- 
HOCTAM Pa3flejla OCHOBHBIX CJIO€B 3EMHOH KOPbI, OTOOparKalouive, MO-BHAMMoOMy, 
sy BePOATHYIO KapTHHY, lpelcTaBseHb! Ha prc. 1 H2 B H30MHHAX Puly- 

HH. 

Puc. 1 cxemaTuuecku uMuuOcTpupyeT rayOuHy 3ameraHHa noBepXHOCTH 
MaleosoucKoro cKJaquaToro dbyHfamenta. Boicrynmarouwii Ha JHeEBHYy!O M0- 
BePXHOCTb B IeHTpaJbHOH 30He Bonbutoro KapKa3a cdbyHaMeHT morpy2xKaerca 
MOA OCaOUHbIMH OOpasOBaHHAMH BO BCeX HalpaBJeHHAX OT Hero MH, KaK BHIHO 
H3 CX€MbI, 3aJleraeT B 30He IIpeqKaBKa3bAaA Ha rstyOHHe 1—8 KM, B paiioHax 
Tamanckoro u Anmepouckoro nomyocrpopos 6—8 Km u 14—16 km cooTseT- 
CTBeHHO H B Puono-KypuHckoi Jenpeccnu na rayOune 0—14 xm. 

Tlopepxnoctb 6a3abTOBOrO COA, B MPOTHBOMONOXKHOCTh MOBepXHOCTH 
yHamenra, XapakTepH3yeTca HaHOOJbUIMM MOrpyKeHHeM B WeHTPaJIbHOH 
BOCTOUHOH YacTHx Bonnuioro Kapkasa mpumepHo fo rayOunpl 32 KM H NOs- 
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Puc. 1. Cxema rmy6 HbI 3aneraHHA AOBepXHOCTH NaeOosoucKOrO KpHCcTasIMuecKorO dyHaMeH- 

Ta B oOmacTH Boabmoro KapKasa. / — HHHM H30rmyOuH nOBepxHOCTH dbyHAameHTa, 2 — 06- 

WacTH BbIXoa dyHAaMeHTa Ha JHEBHY!O MOBepXHOCTb, 3 — OypoBad CKBamKHHA Cc 3a60em B Pg 

Ha rayOuve 2,0 KM, 4 — OypoBas cKBaxKHHa C 3a60em B dbyHfamente, 5 — rmyOuHa moBepXxHoO- 

CTH yHAameuta no faHHEIM [C3 uan KMIIB, 6 — rayOuna nopepxHoctTH dbyHAameHTa m0 JaH- 
HbIM 3eMJeTpaAceHHH, 7 — rpaBHMeTpHyecKHH mpodusib 
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Puc. 2. Cxema rayOunpt '3aeranua moBepXHOCTH mofKoposoro cyOcTpata (nopepxHoctu Mo- 

xo) B’o6mactu Bonpuroro Kaska3a. 1 — auHun usormy6ux nopepxuoctu Moxo, 2 —rayOuna m0- 

iBepxHoctu Moxo no AaHHEIM T'C3, 3 — ray6una moBepxHocTH Moxo no JaHHbIM 3eMJIeTPACeHHH, 
4 — rpaBumeTpHueckuh mnpopHib 


HATHeEM K TlepHdepuaM JO rayOuHbl nopsayKa 20..km. CuelyeT 3aMeTHTb, 4TO 
Ka36ekcKaad ronepewHas 30Ha, KoTOpad MeHee Norpyxena (10 28 KM), pasje- 
siseT yKa3aHHble Be OOaCTH HHTeHCHBHOrO NOrpyKeHHA. 

TlopepxHocTb MogkopoBoro cy6cTpata, u3s00paxKeHHad Ha pHc. 2, B OCHOB- 
HOM IOBTOpAeT KapTHHY MOBePXHOCTH Oa3aIbTOBOrO CJIOA C TOK pasHUllei, 
uTo nmoBepxHoctb Moxo nox wWeHTpabHol uactb1o Bonpuioro KasKasa mpo- 
lapjleHa Oowee rsty6oKo (40 64 km), YeM TOM BOCTOUHOH (fo 56 km). 

Takum o6pa30M, MOMLHOCTb 3eMHOHM Kopbl Bowbuioro Kapka3a 3HauuTesbHO 
YBeJIMUHBAeTCA OT NepHdepHu K WeHTPaJIbHOH eFoO 30HE, YTO MPOHCXOMAT Bee] - 
CTBHe YBeJIMYeHHA B TOM %Ke HalpaBJIeHHH MOUWIHOCTH TpaHUTHOrO CJIOA HM MO- 
rpy2XeHuA MOX HMM 6a3aIbTOBOrO CJIOA, KOTOPbIM 3eCb TaK?Ke HeCKOJIbKO 
yrommaetca. Ha cbone aToro oOnjero Norpy2XeHHA B WeHTpaJIbHOM H BOCTOUHOH 
yactax Bombuioro Kapka3a HaMewaloTcA 10 Ba KOPHA TpaHHTHOrO HU Oasaiib- 
TOBOFO CJI0eB, B TO BpeMA Kak pacnoowKeHHad Mey HAMM BbICOKOropHaA 
o6acTb Kas6eka He HMeeT 9TOH OCOOeHHOCTH. 

STU pesyIbTATbI BNOMHE COracyioTCA C BbIBOMaMM TeousnyecKHX Ucceo- 
BaHHi O TOM, 4YTO HAHGOMbINAA MOMLHOCTb 3CMHOH KOpbl, KOJeOMOULaACA B Mpe- 
menax ot 50 go 70 KM, xapakTepusyer o6acTH AmbmulickKoH cKjaqaaTocTH u 
UTO OTMC4eCHHOE BbIIIe YTOJNeHHe B 9ITHX OONACTAX MOKET ObITb OOYCOBJIEHO 
YBeJIMYeHHEM MOIIHOCTH B OCHOBHOM JIHMOO TrpaHHTHOrTO, HOO Oa3abTOBOTO 
cnoa (:, 3 11-14) 

Hapsyy c 3THM 3ameuaeTCA TaK2Ke HEKOTOPAA 3AKOHOMEPHOCTh, 3aKJII0Ual0- 
ulaacad B TOM, 4TO OOWIHe YepTbI OMHCaHHOM BbILe CTPyKTypbl 3€MHOM KOPpbI 
Boapuioro Kapka3sa KoppeJIHpy!oT C BHeWIHHM reoMopdouiorMyecKHM OOJIMKOM 
3TOrO Kpax: Gosee OOMIMPHbIM OOMacTAM BLICOKOrOpHOrO pesbetba (paloubl 
QInb6pyca u Bocrounok uacru Bobuioro Kapka3a) cooTBeTcTByeT Oovibulee 


YTOJMLeHHe 3€MHOM KOpbl NO CpaBHeHHIO C CyKeHHOHM ero oOacTbIO (Ka30ek- 
CKHH pation). 


WucrutyT reopu3uku Tlocrynuo 
Axkajemun Hayk Tpy3CCP 13 V 1960 


HWHMTMPOBAHHAA JIMNTEPATYPA 


1B. K. Baaapayse, Ipapuraluonnoe nose A crpoeHve 3eMHOi KopbI B I py3Hu, 
Tounucn, 1957. 7 FT. K. TaaatBpajy3e, Crpoenne semHoli kopb B Dpysuu mo celicmuye- 
CKHM JLAHHBIM H MOCTpoeHHe CHCTeMbI rogorpados, T6uaucu, 1960. ? HW. 11. Kocmuuckas, 
Broa. MOMIT, org. reo., 83, 4 (1958). * B. B. Beamoycos, Ocnosubie Bompochi reotek- 
TroHukH, M., 1954. ®°T. TW. Tamxpeaugse, Tp. leon. uacr. AH IpysCCP, 10 (15) 
(1957). °H. B. Kupuasaosa, A. A. Copckuit, Tp. copemwl. Mo TeKTOHMKe asbnuli- 
ckol reoCHHKJMHabHOH OOmactu JOra CCP, Baxy, 1956. 79. 9. DoTruagzu, Tp. Bceco- 
1O3H. HedTera30B. HayuHo-nec. uHcT., Teopusuka, B. 4 (1958). ®K. H. Ilabopenu- 
ro abu, Peomormueckuh ouepk KasxKa3a, Epepan, 1959. 9 T. I. Wleurenaa, Tp. Uucr. 
reopu3suku AH TpysCCP, 18 (1959). 30 B. K. Bamaspags3e, I. K. TaaaTBag3e, 
C6opx. tp. 21 Mey. reom. kourpecca, U3n. MT u OH CCCP, 1960. 11 P. M. JLeme- 
HUWKas, Cop. reom, 8. 7(4957). 1% T. A. Tamoy pues, lM. C, -B et Man, 
tO. B. Tyauua, JAH, 105, 1 (1955). %B. Gutenberg, Bull. Geol. Soc. Am., 
54, 473 (1948). 4411. Ho Kponork et Hee. He Jlso.e tn XH Heo een 
Uspetkospekaa, AnOManHH CHIBI TAKeCTH Ha MaTepHKax HM OKeaHaXx, M., 1958. 
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KPHCTAJJIOTPAPH A 


B. H. POKAHCKHH u B. JI. HHAEHBOM 


O CKONJIEHHAX JMCJIOKAWMM B KPHCTAJJIAX, 
COAEPKAUIHX TIPHMECH 


(II pedcmaeneno axademuxom A. B. Ily6nuxoeoim 2 VIII 1960) 


CorjiaCHO COBpeMeHHLIM IpefCTaBJIeHHAM, CKOMJIeCHHA WuCOKaMii B MOs0- 
aX CKOJIbIKEHHA UTPaloT BaKHYIO POJb B MpoueccaX ynpounenusa u paspyuie- 
4HA KPMCTalMyecKHX Tel. Muorve ABJeHHA OOyCJIOBJIMBaIOTCA XapakTepoM 
JacnpemeeHHA MCNOKaWMH y TeX HIM MHbIX MpeNATCTBHH BMMOCKOCTH CKOJIb- 
KeHHA. 

SuenOu, DMpanx u HaGappo ('), a tTaxxe JleiOppun (7) nponsspenu 
SOOTBETCTBYIOINMe + pacueTbl! B MpeANOMOKEHHM, YTO AMCOKAallMH CBOOO,HO 
TepeMelllaloTCA B MVJIOCKOCTH CKOJIbKeHHA. OKCTIe- 


JMMCHTAJIbHaA MpoBepKa pacnpeseseHHA WHCIOKAa- ? ea i 
TMH B CKOMNJICHHAX MOKAa3bIBaeT, OMHAKO, CyllecT- REE, See Wan 
BEHHOe OTKJIOHeHHe OT Mpeyckasanuii Teopun. Kak nay ot *& 
IpaBHJIO, COrlacHe TeOpHK C 9KCIEPpHMeHTOM JOCTH- ae ee 
“aeTCA JIMUIb Mocyie TOrO, KaK K (aKTHUeCKH Ha- L b 
JJOaeCMOMY CKOMJICEHHIO CO CTOPOHbI rOJIOBbl CKOM- aoe 


TeHHA MCKYCCTBEHHO IIPHNHCbIBaeTCA elle HECKOJIb- 

kO JleCHTKOB JucCNOKaluii, noyemy-To He OOHapy- PHC. 1. Cxema copmuposanus 
Se.4 CKOMJICHHA 43 JHCIOKallHi, 

KMBaeMbIX Ha ompite (°, 4). anokUposdaaares npaMecHian 

OrTkoHeHHe HaGsIOmaemoro paciipeseseHua 1H- 
2OKALM OT TeOpeTHYeCKOTO, BOSMOXKHO, CBAZAHO 
2 TCM, 4TO B paCCMOTPeHHbIX paHee TeOpeTHUeCKHX CXe€MaX HHKAaK He 
YUHTbIBANOCh BMAHHe TpuMeceH M fedeKTOB, KOTOPble MOPyT CJlyKUTb 
IpMH4YHHOH 3HAaUHTebHOrO CONPOTHBIeHHA MepeMellieHHiIO AMCIOKaMH B 
TMOCKOCTH CKONb2xKeHUA. C pyro cTOpOHbI, MpescTaBeHuA 06 OOpasoBaHuH 
SONIbIIMX CKONMeHHH CBOOOMHO CKOMb3AU[HX JHCOKAaMMH, KOTOpbIe JexKaT B 
OCHOBe HEKOTOPbIX TeOpeTHYeCKHX MpecTaBeHHH O paspyWIeHHM KpHCTawa, 
OOCHOBaHHO MojBepraioTcs B MocyeqHee BpeMA Cepbe3HOMY COMHEHHIO B CBA- 
3H C HEBEPOATHOCTHIO CYIIeCTBOBAHMA B MOHOKPHCTae MpOuHbIX Oapbepos, 
SMOCOOHBIX MIIPOTHBOCTOATb HaTHCKy OOJbUIOH PpyNMMbl CBOOOMHO CKOMb3sALLAX 
qcwokanal. 

MoxHo mpelioxKUTb Apyrylo cxemy, He TpeOylolly!io AA oOpasoBanua 
2KONJICHHA HAIMYHA upesMepHO MpouHbIX Gapbepos (puc. 1). Ponb Oappepa 
MOxeT ObITbh CBeJeHa K MHMIMMMpOBAaHHIO (POPMUPOBAHHA CKOMCHHA, KOTOPOe 
yepxKUBaeTCA TaBHLIM OOpa3s0M IIpHMeCAMH, OCeBIHMM Ha AMCIOKAalHAX”. 
Ec JuCiOKaluA Mp CBOeM JBHXKEHHM B MJIOCKOCTH CKOJIbIKCHHA OCTAHABUJIH- 
BaeTCA KAKUM-TO IIpeMsATCTBHeM, TO Mocsie OCTAHOBKH BOKPyr Hee MOryT CKO- 
HUTbCA TIpMMecHbIe aTOMBI, (PUKCHpyroulve ee NOMOKeHMe. BOKMpoBanve AuC- 
NOKaWMM TpHMecAMH MOxKeT OKa3aTbCA BECbMa MIPOUHBIM, ocoOeHHO B cJlyuae 
BhUaeHMA Ha JUCMOKAIlMAX (pasOBbIX OOpasoBaHUl. 


* SameTHM, 4TO BCe oOculeqOoBaHHble Ha OMbITe CKOINWJICHHA WuctoKalan H3yualhCbh MOcIe 
CHATHA Hallps2KeHHH, T. @. 3a€BeGNOMO ABJIAJIMCb CKOMJICHHAMH JHCIOKAalHH, 61OKHPOBaHHBbIX 


MpHMecaMu. 
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Bropad AuCOKalnNA, MOsyKMMaeMad K TMepBOli KacaTeJbHbIM HallpAxKeHHeM 
t, OCTAHOBHTCA Ha paccToHHHN J/,, ompeyesaseMOM M3 YyCJIOBHA paBeHcTBa 
BHelUHeH CHJIbI tb HW CHJIbI B3aMMOeHCTBUA AMCOKauHH. Ecan lpeHeOpeyb 
HCKaKeHHeM NOJIA HalpAKeCHHH BOKPYF NepBOH AMCOKAaHH, BbISBAaHHbIM BBI- 
ayleHveM TIpHMecH (Basi OT AUCNIOKaHH Ha- 
IipsaxKeHHe IIpaKTHueCKH He H3MeHAeTCA), 


Gb 
(pe (1) 


rye kB 3aBMCHMOCTH OT OpMeHTallHu BeKTOpa 
Broprepca mpHuuMaet 3HayeHHa OT | (BHHTOBBIE 
AMc0KallMv) JO 1 —v (kpaeBbie WuCTOKaWun). 

Ilocuie Toro Kak TlosoxKeHHe BTOpoH AUCAO- 
KauMn OyyeT 3acHKCHpOBaHO MpHMecsaMyH, 
TpeTbA JHCNOKalHA OCTaHaBJIHBaeTCA OT Hee 
Ha paccTOAHHH J/,, ONpeesAHeMOM H3 COOTHO- 


Ne IeHHsI 
aes GH? is 1 
$, nd rere ti (2) 
oTky]la 
1 1 i! 
Fee ST ng TS sls 
Puc. 2. 3aBHCHMOCTb JJIMHbI CkoneHua L,/f, H paccTos- 
HHA MeKLy uclIoKawnamH 1, /l; =a, oT n. JIuHHH — 
anmpokcumupyroulne dyHKunH (5) vu (6), ToukH — pe- 
3YJIbTaThl YHCIeHHOrO pelleHHA CHcTembI (4) 
WJ 


1 1 / 
pace pate (3’) 
a1 + ag oh) 
Bie baetails. 
IIponomKast mponecc, nowyyHM AA OMpesenenua 3HaueHHii a; cucTemMy 
ypaBpHeHul 


ay 
rseatet r i 
| image eae 4) 
eee We Has t 
Le eee PA ok 
Le 4 1 


1 
a, papers re ar ey) PIG a 


PesyJIbTaTbI YHCJIeEHHOrO pemeHus CHCTeMBI (4) Bnuorh fo n= 100 npu- 
BeJICHbI Ha puc. 2. 

YroObt uceneqoBaTb acuMNTOTHYeCKOe TOBeMeHHe dp, pu Oombumux n, 
NepenHiieM STyY cHcTeMy B BHye 


n—l m 


an = > » (An—p[an) | (4) 


m=0 p=0 
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OyHeM pellaTh ee MeTOJOM TocseqoBaTeIbHBIX NpHOmMxKeHHA. Monarast B 
paBOH YaCTH A,z_p = Gn, MONYYMM NepBoe MpHOmMxKeHHE 


al 1 1 
On = 1+ 5ta+... -oeytinn, 


me y = 0,5772157... — noctosnuasa Sitnepa. 
Ilonpasky kK NepBoMy MpHOsMKeHHIO HaliqeM, ONeHHB pa3HOCTb 
—i | a Hl TT m 
ORT. n \ 4) 28 
ee (a. att) ~ 2 Ll Tap te Lt (ade) = 
m=0 >; a ay m= 1 jl 
n—p 


4 <i 1 
1 
=— DW In 
2 
Oa (m + 1) 


n™+1(n — m—1)! 
n!} 


YuHTHIBad, YTO HCMOMb30BaHHe (bopMyvbl Crupsuura HM 3aMeHa CYMMHpo- 


Banus HHTerpHpoBaHHeM pH ns>1 jaer 

P : ; 

} nm—lL 

; S Pa - REE (n rene oy" 
: ey ae as Teer fe 


HOJYYaeM OKOHUATeJIBHO [JIA OOuIbIUHX Nn 


mi6—4 
*+iInn ’ (5) 


* 


Any + Inn +——_— 
OTKya NMOMHad DIMHa CKOMJeHHA 


nr 
: z 
ely y Gn 


m=1 


m2/6 — 4 
dm(x +1 n mt -- yaaa 


Hes 


pfx line (a — 1) (7 — 1) + (7/6 — lye “[Ei(y + Inn)— Ei(y)}}, © ©) 


rye Ei(x) — nuterpaibuad joKasaTeibHad (pyHKIMA. 

Ha puc. 2 npeyicrapyien OOWLHH XO, allNpOKCHMUpy!OlWlNX PyHKuUAH (5) u 
(6), MoKa3biBalolulHx Xopolliee COBMaeHve CO 3HaYeHHAMH G,UL,, BbIyMCJIeH- 
HbIMH 4HCeHHO Oo 7 = 100 us anropuTMa (4). 


Puc. 3. ConocTaBieHve 3KCepHMeHTailb- 
40ro pacipeseseHHA WMCOKaluit B rIoc- 
XOCTH CKOJIbIKCHHA Tepek mpenATcTBHem 
2 pe3ybTaTaMH TeOpHH. a — G-JlaTyHb, 
qaHupie )Kake (3); 6 HW 6 — KasMuii, 
DpuruHalbHple WanHere. Ulrpuxamu ot- 
MeUeCHbI MOJIOMKeHHA MHCIOKalu, OTBe- 
yalollwe paccMaTpHBaemMolt Moyen g 


| 8 
| TIpumenenve yannoit Mojeau aMMuTHpyeTca, C OAHOM CTOpOHbl, HeOOXomN- 


MOCTHIO CorjacoBaHHA CKOPOCTH CerrperallHi MpHMeCHBIX ATOMOB CO CKOPOCTbIO 
d0pasoBaHHA CKONMeHHA H, C Apyrol cropoubl, TpeOoBaHHeM BHICOKO! CTaOHIb- 
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A 
\ 
\ 


HOCTH (HKCHPOBaHHA NOJOKeHHA TMCNOKauMH...Tem He MeHee COMOcTaBJeHHe 
TIOJIYYCHHbIX Pa3JIHUHbIMH ABTOPaMM SKCMeCPHMeHTAJIbHbIX JaHHbIX NO paciipe- 
JeIeHHIO JUCIOKalWMH B CKOMJIEHHAX NOKa3bIBaeT, UTO PACCMOTPeHHaA MOJeJIb 
B psfe CydaeB ONHCHIBAeT OMBITHbI€ Pe3YJIbTATHI JIyUWe, YM MOJ[eJIb CO -CBO- 
OOHO CKOJIb3AWIMMH JMCOKalHAMH. 

Ha puc. 3 npuBegenbt cboTorpadun HeCKOJIbKUX CKOMVJIeHHH C yKa3aHveM 
NOJOKeHHU THCMIOKAaMH, ONPeMeJIeCHHbIX H3 YHCJIEHHOTO pellleHHA CucTeMpI (4). 
Hekoropple OTKJIOHEHHA MOryT ObITh OOBACHEHI He BIOJIHE HKeCTKON ONOKMPOB- 
KOH JHCNIOKalHH MpMMecAMU HW HEOOJIbIIHM PaCIIO3AHHeM TOJIOBbI CKOMJIeHHA, 
KOTOpOe He YYHTHIBaeTCA MOJebIO. HeOombiive OTKJIOHCHHA OMbITHOFO paciipe- 
WeJICHHA OT pacHeTHOTO MOFyT TakxKe OOYCJIOBIHMBATbCA BJIMAHHEM TOA Hamp s- 
*KeHHU, CO3TaBaeMOro MIpenATCTBHeM. 


oa 


VWuctuty? Kpuctraiorpapun Tlocrynuuio 
AxajemuH Hayk CCCP 22 VII 1960 


UHMTHPOBAHHAA JIMTEPATYPA 


J.D. Eshelby, F.C. Frank, PF. RON. Nabat fo, Rie idee eae oe 
(1951). *?G. Leibiraeéd;,. Zs. Phiys.7130, 214 5195)l) 15 bry eee 
Entwisle, Acta Met., 4, 257 (1956), 4J:.J.Gilman, J. Met., 8; 998(1d55) 
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JTornagea AkafwemMun Hayk CCCP 
1961. Tom 136, Ne 6 


XHMHA 
tO. f. BOPOAbKO u usen-koppecnonjent AH CCCP A. K. CbIPKHH 


MOJIEKYJIAPHBIE COEMMHEHWSA AM®EHWJILMKJIONPOMEHOHA, 
TPONOHA HW BEH3SO®EHOHA C XJIOPHCTbIM BOJOPOJOM 
Hcnob3y MeTOs W.-K. CIEKTPOB MOFJIOWeHHA, MbI HCCJIeOBaJIH MexKMOVIe- 


KyJApHoe B3aHMOJeHCTBHe KeETOHOB, He HMEIOWMX 3SHOIbHOKM dopmpl, c HCl. 
B xKauectpe OObeKTOB ObIWIH B3ATHI: JHdeHuALAKONponeHou (JIMLIT]), Tponox 


Mt GeH30denou. OG6a nepBbix BelllecTBa MpeCTaBIAIOT HHTepec, NOCKOJIbKY OHH 


colepxKaT CeMH- H TPeXWIeCHHble WHKJIbI, JIerKO MepexomAllve “‘B KaTHOHHY!O 
dbopMy, H, Ka3asocb Obl, cMOcoOHbI K Oolee MpOuHOMy B3aNMOselicTBuIO Cc HCl. 


F000 2900 2800 1900 7800 1700 1600 1500 1400 7300 
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Puc. 1. W.-K. cnexrppt nornomenus:+ a— JIPLII+ HCl Bp CHCls, ¢ = 20°; Creoun = 
=6,6-10-2 momb/m; 6—tTo we npw ¢=52°; e—JIPLII 8B xnopodopme, ¢t = 30°, 
Croun = 6,8-10-2 mon / 1; 2— JOLT, sanpeccoBpanupi B KBr, ¢ = 30° 


W.-K. cmextp norsomenua JIPINTT cuumasca B pacrpopax CCla, C2Cla, 
CHCls, CeHe, uepes Koroppe mponyckasica ra30o6pasHpit HCl. YWxrepsan 
HCCIeOBaHHBIX Temnepatyp or 10 yo 60°. Konwentpanusa HCl B pacrsope onpe- 
jlenanacb TUTpoBawvem. Kak BuHO u3 puc. 1, npu mponyckanuu HCl yepes 
pacrsop JI@IIII ns CHCls uyreucusyoe morsiomenue B OOnacTH 1845 cM? (oTBe- 
yalolllee BaJIeHTHOMY KOseOaHMIO KapOOHKHA_HOH rpynmbl (')) u 1623 cm? (Ba- 
JleHTHOe KOMeOaHHe cBA3H C=C B IMKJIONPONeHOBOM KOJIbIle) CHJIbHO YMeHb- 
taetcs, a oxono 1420 cm? nosBiaeTCH HOBAH MHTeHCMBHaA Novoca. 

SHaUHTeIbHO BOSPacTaeT HHTEHCHBHOCTb NOFJOMLEHHA B OONACTH BaJIeHTHBIX 
KoneOanuh C.::C nu C—H-cpaseli eHHJIbHbIX KOJIell, XOTA YACTOTbI TpakTH- 
WeCKH ocTatoTca 6e3 u3MeHeHHA. IloaBaaeTca MorsomleHve B O6acTH 2780 cm, 
a TakKe elle pAj| MeHee HHTCHCHBHBIX MOJIOC, NOJO*KeHHE KOTOPbIX yKa3aHO 
B Ta6a. 1. Iipu noppmmenuu Temmepatypst oT 20 mo 50° (prc. 1) uHTeHcHBHOCTE 
HOBbIX MOJIOC YMeHbIUAeTCA HM CHEKTP NpHOMxKAaeTCH K CMeEKTPy HHIMBUYyab- 
Horo JIMLIM B xnopodopme (aHasorHuHad KapTHHa HaOmOMaeTCA HM B Apyrux 
pacTBOpuTeAx). , 

Ilo TemnepatTypHoii 3aBHCHMOCTH HHTerpaJIbHOH HHTeHCHBHOCTH KapOOHHJIb- 
Holi Moslocnt (B o6acTH KoHIeHTpaunMi 10-*-- 10-* momb/m) ObwiH omeHeHbI 


aHTampnua (AH), suTponua (AS) 4  cBoboqHaA 5 


sneprua (AF) peakuun oOpa30BaHus MOJIeKyJIApHOrO 
coeluHenua (I), KOTOpble OKa3aIHCb COOTBETCTBEHHO 
papuiimu: AH = — 6000 Kxan/monp, AS = — 14 utp. 
! 


7a 4 


; TaOnunma 1 
Uacrorbi mogoc u.-K. norwomenua JIM], rponona u MouekyNApHEIX coequHeHHit 
ce HCl uw HBr (cm?) 


eS 5) a Sms 3 iS) a iS 9 
qe \ xf ni fee co}m || lle as ce = Er 
t \ : ‘ ? . 
es ao) eee ak a aa a 3 BOS Tb +): 25 ae 
howls sTSsiGoms| Ge o |] of | SS$]// Eon; a S/EOvs! Ea Sot Cm oS 
Asn aGe al dma! as Bt ge ero Ih Sfroieg dl eal Olam Eee alae @ = ES] && 
OM (GRO Ss HOC SG) 88 8 1 BE Se ees 1 emo S) MOS SP ee hey Pie eee 
Hee |Hols|Halls Ae B ex|/es|| tea /HOl s|Hall S| Ae fH Be] Ee 
543 492| 504| 505|) 1625 | 4623 | 4505* | 41514 
687 580| 595| 592 || 4760 1760 4572* | 1575 
702 745| 707| 740{| 41780 1780 1597 | 1598 | 1525} 4510] 4542 
7164 790| 785| 7891] 41807 1807 | 4620 | 1650 | 1590] 1612] 4618 
786 840} 855! 860 || 1840 | y1840 | 1807 1640 
1023 908} 938] 944 || 11855 | 14850 {4810 1708 
4082 4025| 960] 985 || 1887 1887 1850 
f1165 4994 | 1299] 1230 2380 2393 
11180 1960 | 1254 | 1254 2780* 2790 |. 
1314 1315 | 1295,| 1285 2820 
1344 1343 | 1340 4416 | 1345 | 1335 2950 
1446 | 1447 | 1420*} 4446 | 1478| 1495| 1440 2960 | 2960 | 2960 2960 
1485 | 4485 4448 | 4452 4460 || 3030 2997 
1594 | 1595 | 41483 | 41482 4492 
ig Tlomeyveupl uaCTOTbl, OTHOCALLHECA K MOJIEKYJIAPHOMY coeNqHHeHHW. 
et. u AF = —1840 xan/mMomp. Onpitst mnokasanu, uro AH, AS nu AF 


He 3aBMCAT OT TIPHPObl UCMOMb3OBAHHBIX HAMM pacTBopuTevien. 


CymlecTBeHHO, 4TO B CieKTpe OTCYTCTByeT NOroujeHve B OOMACTH BaJieHT- 
HbIX KOJeOaHHit rpynmb OH, a norsomjenue oKom0 2780 cm-* yKa3piBaeT Ha 
HaJIM4YHe B PacTBOpe HEAHCCOMMMPOBaHHbIX, HO BOSMYILeHHBIX MOJIekyJ HCI. 
[IpHBeleHHBIe SKCMEPHMeHTAaJIbHbIe JAHHbIe, MO HalIeMy MHeHHIO, CBHJleTeJIb- 
CTBYIOT O TOM, ¥TO Mexyy JLPIT] u HCl o6pasyetca Bosopoguas cBxA3b. Bowiee 
IpOYHOrO B3aMMOJelicTBHA Cc OOpasoBaHHem cBxa3H OH u noxBaeHveM JBYX 
MOHOB, I10-BHHMOMY, He IIpOHCXOJHT. 

B cnektpe HaOlofaeTca HHTeHCMBHad Nosoca c uactoTol 1420 cm, coor- 
BeTCTBYIOULat, MO Hallemy MHeHMIO, cBA3H C+:O.... UYcuesHopenue novice! 
oko0 1623 cm~! (6o1bUIad HHTCHCHBHOCTb KOTOPOH OOyCJIOBJIeHa CONpAKeHHeM 
cBa3H C = C c 2ByMa (eHHJbHBIMM KOJIbILAMH), YKa3bIBaeT Ha BbIPaBHHBAaHHe 
CBa3eH B TpeXWJIeHHOM WHkKJe. YBemMueHve NOrJiouleHHA B OOMACTH KOMeOaHUi 
cBa3eH C+::C (1597 cm-1) uw C—H (2960 cm!) 6e3 3aMeTHOrO CMeleHHA 4aCTOT, 
CBUeTeIbCTBYeT OO H3MeCHEHHM 3JIEKTPOHHOM IJIOTHOCTH B (PeHHJIbHBIX KOJIb- 
wax (°). OOpasoBaHve BOOPOAHOM CBASH MpHBOAMT K 3aMeTHOMY TOHH2KeHHIO 
YaCTOTbI BaleHTHOrO KOuIeOaHua HCl. Ecau B pacTrBope xjopodopma Vuci = 
= 2820 cm7!, To B MOJeKYAAPHOM COeAqMHEHHM Vc) = 2780 comm. 

B calyyae TponoHa MbI MCCeOBasIM W.-K. CN€KTp KpHcTalMuecKoro Cco- 
CIMHEHHA, KOTOPOe NosyuaeTca pH mponyckaHuu rasooOpasHoro HCl uepes 
OeHsOuIbHBI pacrBop (°) (cm. Ta6u. 1). B cneKTpe orcyTcTByeT KapOoHHsbHad 
movioca c yacToToH 1590 cm- ('), a B o6macTu 1495 cm~* NosBAKeTCH MHTeCHCHB- 
Had Tlosloca, KOTOpas, NO-BHMMOMY, COOTBeTCTByeT cBA3H C:*:O. B oOnacTu 
2790 cm-! HMeeTcCA MOrOuleHHe, COOTBETCTBYIOULee BOZMYI[CHHOMY KOleGaHHIo 
mouekyJbt HCl; orcyteTByer norjioueHve B OOaCTH BaJIeHTHbIX KONeOaHHi OH. 

OTH WaHHble NOKasbIBalOT, TO M B Cyyae TpOMOHa OOpasyetcen MovleKyJAp- 
Hoe coewHHeHve (II) 3a cueT Bo_OpomHOH CBxA3H. 


(no-no (Il) 


Hsmeputp AH o6pa3ozanua 3Toro MOJIEKYJIAPHOFO COeHHEHHA HE yfaslocb, 
NOCKOJbKy HE OKa3aJOCb MOLXOfAero HHepTHOrO pacTBopuTeia. Hago or- 
MeTHTb, 4YTO MOJIeKyJIApHOe CoequHeHHe (IJ) xopomio pacTBOpHMO B Bose H 
TeTparuApodypane, MpwuemM cneKTp, CHATHIi B STHX PaCTBOPUTeMAX, OKAasasICA 
CHEKTPOM HHAMBULYaIbHOrO TponoHa. STO 3HaYHT, YTO pacTBOpeHHe MoueKy- 
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JAPHOFO COCMMHCHUA, HalIpuMep, B TeTparuspodypane MpHBOLUT K perenepannu 


quCTOrO Tpolona: 
(> Jronerseac Spoke (> + [ o-Her 


SHTAJIbIIMA OOpasoBaHuA KomnsMeKca CaHsO™HCl cocrasset ~9--10 xxau/Monp 
(Oo MpesBapuTeIbHbIM pesybTATAaM, NOMYYCHHEIM B Halleli a6oPaTopun). Pere- 
Hepallua TponoHa W3 coequHenua (II) Aelicrsvem H2O, CsHsO nogrsepxgaer 
Hasl“uHe MexKy TponoHom wu HCl TowpKo BoopoxHoH cBa3u, AnanorMuHniit 


1650 1690 1820 1850 1880 ~=—- 1820 1850 7870 


Puc. 2. Kontypbl Kap6oHusbubix mosoc. I: a—G6ensoenoHa B “C2Cly, Cog = 
=[1,9-10-> monp / a, ¢ = 30°; 6 — Gensocenona + HCl B C2Cla, Cog = 1,9-10-% mMonb/ a, 
Cyc) = (elses MOL / i, t= 25° 6—T1o me ph #= 55°. Il: e~e— MOllll se CCl, 


C= tase Moun), ¢= 10°; d—To we mpu ¢= 50°. II: e— NOM! s CHCls, 
C=5-10-4 mom / a, ¢ = 10°, xe —To «xe npn t = 55° 


pesyibTaT nowyueH B cayuae JTMLII. Uacrorpt u.-K. cnekTpoB KpucTasmMye- 
cCKHX coequHeHHH JLPIITI u tponona c HBr npuBenensi B Ta6n. 1. B stom cay- 
yae TakxKe OOpa3yl0oTCA MOJIeKYJIAPHbIe CoeMHeHHA. 

Ilpu HacpineHHu rasoo6pa3Hpim HCl pactsBopa Oensocdenona B crekTpe 
‘mloculeqHero He HaOsllOflaeTCA CYyIIeCTBeHHbIX H3MeHeHHH. Vi3mMeHseTcaA JHMIIb 
KOHTYp MOJOCHI, COOTBeETCTBYIOMNeH KAapOOHHJIbHOM CBA3H, C YacToToH 1664 cm-}, 
OKOJO KOTOpO NoxABAAaeTCA NHK c 4actoToH 1642-1 (puc. 2), oTHOCAMIHIicaA K 
KomeOaHuam C = O-rpynnbl, BO3MyULeHHOM B pe3syJbTaTe OOpas0BaHHA ca6on 
BOLOpowHoK cBa3H. IlpumeuaTembHO OoubuICe NOHMKeHHe YaCTOTH KOeOaHuh 
KapOOHWJIbHOK rpynne Tponona u JPL] B pesymtate oOOpas0BaHuA Movie- 
KYJApHOro coequHeHUuA c HC] uw HBr. Taxue cmemlenua uacToT Hadmosanuch 
JMUIb Mp oOpas0BaHuu KOMMJIeKCOB KeTOHOB C CoeMHeHHMAMM Tua AlC]s, 
SnCla, TiC, (*). Tax, Hampumep, B Kommsexcax AlCls — 6eH30eHoH vc: ++ 0 = 
= 1515 em-!, ameron — SnCla vc: --o= 1545 cm-}. O6pa30BaHHe BoZoposHON 
CBA3M Mey OObIYHDIMM KeTOHAMH M YKCyCHOM, MypaBbHHOU HM raso“LoBosOpon- 
HbIMH KHCWOTaMH MOHMKaer yacTOTy KOMeOaHHH rpynnpt CO na 15 ~ 30 cm'?. 

B cayyae WudenusuKONponeHoHa M TPONOHA TeHJeHIMA K OOpasoBaHHtO 
YCTOMUMBbIX APOMATHYeCCKHX CHCTEM WMKJONPONeHMIMA MH TpOMMIMA NPHMBOAUT 
K OUeCHb GOOJIbIIOMY MOHH2KeHHIO YAaCTOTHI KOJIeOAHUM, BePOATHO, BC/eCTBHeE 
yMeHbINeHHA KpaTHOCTH cBxA3H C=O. 

Heo6xoquMmo OTMeTUTb, 4YTO B pase padoT (°, °) mpeqmouaraetca, uTO pH 
B3aMMopelicTBHU Tponona u JPL IIc rasoo6pasxHpimu HCl, HBr u HJ o6pasy- 
1OTCA COMeOOpasHble CoeuMHeHUA, Cosepxanue uouBI (III), Hanpunmep, - 


(0-4 weCln maul) 
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OrcyTcTBve B H.-K. CleKTpe MOPJOWeHHA B OONAaCTH BaJICHTHbIX KOeOaHH 
rpynmbr OH, wamuune movlocbl Cc yacroTtoHh 2780 cm~', OTHOCAMLeHCA K 


HeMCCOWMMpOBaHHbIM MoviekyJiamM HCl, Mamaad 9HTaIbIMA peakiHn (Al = 
= —6000 ka/moub), xapak- 


TepHad JIA B3aMMoOselicT- 
BUA KeTOHOB H 2*HpOB Cc 
HCl (°), perenepauua KerTo- 
HOB MO Je@HCTBHeEM BOJbI 
TeTparHypopypana MWOKas3bI- 
BaloT, KaK HaM KaxkeTca, 
YTO B3aMMOJeHCTBHeE orpa- 


BaHHeM BOJOpOAHOH CBA3H. 
B nomb3y %9TOrO TOBOpHT 
Take TemilepaTypHad 06- 
PaTHMOCTb, MOCKOJIbKY COJIb 
(III) He moraa Opt Tak 
JIePKO pa3viaraTbcA Tp He- 
3HAYHTeJIBHOM TIOBbILICHHU 


/Iponyexanue —>- 


Temmepaty pb. 

Vimeroutveca B JHTepa- 

Cd sc eae 2600 Type (°) ykKasaHua Ha TO, 

Puc. 3. Morsonenne Tponona B o61actu 2700—3600 cm-te*4TO TPOIOH HOrsouLaeT B 
B pacrBope GsCla: @—Ci,9,=0,27 Momb/ a; 6 — o6nacTH 3425 cm7?, mo6yrlu- 
(G = 4,6-10-2 monb / a JIM HAC MpOBecTH HCCJIeOBAa- 


Tpon 


Hue 3TOTO yuacTKa CrieKT- 
pa, TaK Kak Il0 CBOe€My CTPOeHHIO TPOMOH He MOET HM€Tb OCHOBHbIX YaCTOT 
KoeOaHHi, JIe@KANLHX B OONACTH BaJIeHTHbIX KOJeOaHHi cBa3H OH u NH. 
OnbITbI NOKa3aJIH, YTO B ITOH OGNACTH, eHCTBUTeJIbHO, HMeeTCA MOrJouleHHe 
(puc. 3), HO MHTCHCHBHOCTb ero Ha Ba NopsAyKa MeHbIle, 4YeM Yy MMovoC 
OTHOCANIMXCH K OCHOBHBIM koJleOaHHaM. 

Tlostomy MbI CuNTaeM, 4TO MorsomeHnve OKONO 3425 cm! aABAAeTCA JHHHeH 
BTOporO NopsALKa. 

OrmeTuM TakxKe, 4YTO KOHTyp KapOoHHsbHOH mMosocht PLT] aBonnon, 
IIpHYeM H3MeHeHHe eFO B 3ABHCHMOCTH OT paCTBOPHTeA WH TeMUepaTypbl (pHc. 2) 
aHaJIOTHYHO PpaHee OTMeyeHHOMY (+) CJTyualo KapOOHHJIBHOM MOJIOCbI CHHOHOB. 
IIpupoga pacuyeneHua OyzeT oOcyxKeHa HAMM OTIeJbHO. 

Mbt Bbipaxkaem OyarojapHoctb usteH-Kopp. AH CCCP JI. H. Kypcanosy, 
MIpe4OCTaBHBIIeMy HAM BO3MO?KHOCTh CHHTe3a TponmoHa B PYKOBOMMOH UM 
sadopatopuu, M. E. Bompnunuy 3a npelocraBsenue mpenapata AupeHusINKsO- 
mponeHoua, H. [. Ysapopoli 3a yyacTue B 9KCMepHMeHTaNbHOH padoTe U 
HM. 10. Koxopezpoit 3a cuntes Tponona. 


Tlocrymnvio 
5 XI 1960 
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HHUMBaeTCH JIMIb OO6pa3o-" 


: 


Toxrnazage Axkagemun nayr CCCP 
1961. Tom 136, N 6 


XHMH4 


C. H. PAJDKHEB uw K. A. WIAPH®OB 


OMPENEJIEHHE TENJIOTbI OBPASOBAHHS AHTHMOHHJIA 
MHAMA NYTEM CHJIABJIEHHA B KAJIOPHMETPHYUECKOM BOMBE 


(IT pedcmaeaexno axademuxom B. H. Koxdpamoeeoum 6 X 1960) 


CyecTBylouwe MeTOLbI ONpeyeseHHA TenOTH OOpas0BaHua He BCcerga 
TIPHeMJIeMbI [IHX MOJIYMPOBOAHMKOBBIX BeWLECTB (@KUTaHHe, pacTBOpeHue) WH 
TpOMO3AKH (MeTaIM¥YeCKaA KaJIOPHMeTpHA), a HeEKOTOPbIe alOT HeEBICOKYIO 
TOUHOCTS (9. A. C., YPyrocTH Napos H Jp.). 

Lento HacToslero UccleqOBaHHA Obra 
paspaOoTka HOBOHM MeTOXMKH onpeslese- 
HHA TeMJIOTb! OOpasoBaHHA OHHAPHHIX M0- 


JIYMPOBOAHUMKOBBIX COeHHeEHHH. ONbITHI / 
IIpOBOAWJIMCb Ha KaJIOpHMeTpHuecKkol 2 
ycTaHOBKe C H30TepMHyecKOH O60J104- 


kon (*). B Oom6e, THMa TepMuuecKOH Ja- 
Oopatopux MockoscKoro yHuBepcuTerTa, 
ycTaHOBJIeHa MaJIeHbKaA 9JIeKTPH4eCKas 
meuka (puc. 1), KoTopaa COCTOMT M3 KBap- 
IeBOH aMMyJIbI, Hametpom 11 MM u un- 
Hou 45 mM. Ha ammysly HamMoTaH HarpeBa- 
TeJIbHbIM 3JIEMeHT — HHXPOMOBAsA IIPOBO- 
wioka JMametpom 0,15 MM, conpoTHBJieHu- 
em 110 om. na npegqorspalmenua CKOUIb- 


Rn AH 


2KCHHA BUTKOB TIPOBOJIOKH MIpH HarpeBe 
Ha HUX HAHOCHJICA TOHKUM CIO Kalleo6d- 
“pa3HOH cMecH, COCTOAMeH H3 KaOJIMHA, 
OypbI HM BOJbI, KOTOPhI BBICYINHBAJICA pu 
TemilepaType CHHTe3a. meuke yepes 
CTaOHIM3aTOp HallpAKeHHA NMOLBOMMICH 
TOK, CHNOH oKoJIO 1 a MU HalpxA»xeHHeM 


CL 


LOX 


VUBVY, 


SS 


SS 


120 B, Pa6ota Toka u3MepAach Mp Mo- 
MOULM CueTUHKA TlepeMeHHOrO TOKa BbICO- 
KOH TOUHOCTH (BEIMyCK 3aBa<OTOAaJIOH»). 


V3menenue TemmepaTypbl KaslopumMetpa 
yCTaHaBJIMBalOCb TePMHCTOPOM MapKH 
MMT-4. 


B Gom6y BCTaBJIeH JJICKTPOABHTaTeb 
¢€ pekyKTOpoM HM WaTYHHO-KPUMBOIIMMHbIM 
YCTpOHCTBOM JIA MepeMelIMBaHHA CIIaB- 
JIA€CMOM CMeCH MOKAYHBaHHeM aMITYJIbI; 
ckopocTtb — 10 kayaHuii B MuHyTy. J[Bu- 
raTeib BKJIOUAJICA TapaJwieIbHO K Teu- 
Ke, H CJlefoBaTeIbHO, MepeMellIMBaHHe 
MIpOHCXOLNJIO TObKO BG BpeMs ee O60- 


rpepa. 
Tenopoe 3HayeHue KaslopuMmetTpa, paBHoe 2904,4 + 0,6 Kams, onpesemeHo 


lo GeH30MHOM KuCMOTe, C BBECHHeEM COOTBETCTBYIOWel NonpaBKH Ha MpelMe- 
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S| LIT gM PEELEZON. 
« MMMM zeae 


Puc. |. 1 — KanopHMmerpHueckan G6om6a; 
2 — kpapueBad ammysia—neuka; 3 — 
pyOaurka neaku; 4 — cepeOpsAHbIi 9Kpan; 
5 — aNleKTpoypuratelb; 6 — wlaTyHHO- 
KPHBOIHMHOe ycTpolicTBo; 7 — pekyk- 
Top; 8& — TOKONO_BOAAMIHe mMmpoBoya 


Tbl, BCTABJICEHHbIe B OoMOy (ABHraTeb, Meyka M Ap.), KOTOPbIe OTCYTCTBOBAaIU 
BO BP€MA CKHraHvA OeH3OHHOH KUCOTH. SaTem rpakyHpoBasica cuyeTaHK 
QJIeKTpHuecKoH SHeprHv MyTeM HarpeBaHuA NycTOH amMywbI B OomOe; | oOopot 
cTpeKH cueTunKa cooTBetcTBoBal 41,40 + 0,02 Kan. 

HarpeB Kak mycToH, Tak WM 3aMOJIHeHHOM aMMyJIbI NposoumKanca 4 MUH. 
(loka3auue cyeTuHKa — 150 o6oporos). IIpu stom BpifemmMsocb OKosIo 6000 Kan., 
lO(beM TeMMepaTypbI KaslopuMetpa cocTaBaAn 2,15° c mycto u 2,30° ¢ 3a- 
MOJHEHHOM amimysiol. CreqoBaTeibHO, Ha JOJO TenOBoro sdiekTa peakiHu 
mpuxogutcs 0,15°, nosTOMy IA MOJyYeHHA MOCTATOUHO TOUHBIX pe3yJIbTaTOB 
OMBbITbI OJDKHbI BECTHCb Ha BbICOKOM YPOBHe. 

OTIeJIbHbIMH OMbITAMH OblIO yCTaHOBJIeHO, 4YTO Yepes 50 ceK. MocsIe BKJIIO- 
yeHHA TOKa TeMMlepaTypa BHYTpH MeuKku JocTurana 700°. Mexny s1eKTporBu-- 
raTeieM H Me€4KOM YCTaHOBJIeH CepeOpAHBIH 9KpaH, KpaxA KOTOpOroO MJOTHO 
lipWJieraloT K CTeHKaM OOMObI. OKpaH 3all\MuULaeT ABUTaTeb OT Tella MedkH, 
oTpaxkax WH OTBOAA ero K CTeHKaM OomOpl. BularoyqapaA STOMY TlaBHEI MepHoy 
OlbITa coKpatilaetca Ha 6—7 mun. BomOa 3anouHAacb a3s0TOM B 30 aT. STO B 
CBOIO OYepeb COKpalllaeT TaBHbI NepHox eule Ha 8—9 MMH. HM MOBOLNT ero 
mo 15 mun. (30 orcuetos). Jia npoBepKH HaexKHOCTH Me€TOJMKM B KauyecTBe 
OObEKTA Ob B3AT AHTHMOHH] HHUA, KOTOPbIM H3y4YeH CpaBHHTeJIbHO XOpoOUo. 

B amnyJy — meuky Momelllasiucb CTeXMoMeTpuuecKad CMeCb HHJMA U Cypb- 
mbt (uuctoToH 99,999 u 99,992 cooTBeTcTBeHHO) B KovMYecTBe 12 r. Ilocae 
orKauku jo 10-* mM pt. cT. ammysia 3ananBasiacb. Jia MCKJNOUeHHA CriviaBuJe- 
HAA COMep2xXHMOrO aMMNYJIbI Ip 3alavBaHH OHA OXJaKallacb TOHKOH cTpyelk 
BOAbl, MpHJIMBaeMOH OJIM3KO K MecTy 3anaMBaHua. Jlanee amnysa cymMlacb 
Ha Bo3yxXe M BCTaBJIAacb B MeTaJluIM¥ecKylo (TaHTaJIOBy10) pyOaliKy, coelu- 
HAIOULYIOCA C IWATYHOM JIA TepeMeliHBaHHA. 

Ha BbIBOJbI N€YKM H3 WaTHHOBOM MpoBosIOKH, ceyeHvem 0,25MM, HajleBaJsIHCb 
MaJIeHbKHe KYCKH CTeKJIAHHOTO KalluJJaApa Wid QJIEKTpH4YeCKOH H30/ALMH. 
CreneHb IIpeBpallleHuA TpoBepsAacb peHTreHorpaduyeckH H XHMMYeCCKHM aHa- 
JIM30M. 


TaOauna 1 
| KoauuecTBo mpopea- Q, Kau. 
TPHpOBaBlUero Beul., T Uucno E 
Ne onpita Say ea AP Vachpans)| Sop = pS aa — AHoog 
In Sb au. cueTuHKa obinee po 

1 5, 8262 6,1816 150,25 2, 2734 6605,20 | 385,55 Deol ks: 

2 90,8273 6,41827 150,06 2,2778 6615,46 | 403,55 Stell 

3 0, 8274 6, 1828 150,70 2, 2846 6635,46 | 397,05 3201 


Muu uM cypbmMa o6pa3yrioT ofHO coesuHeHue InSb (?). Peatrenananu3om * 
MpOLYKTOB peakIHH OblwlO yCTaHOBJIeHO HaJIM4uMe TONbKO KyOuyecKoro JnSb. 
JIMHMM, OTHOCAIIMECA K OTJCJIbHbIM KOMMOHCHTAM HM TeKCarOHaJbHOl MOudu- 
KallMH BelllecTBa, He OOHApyxKeHbl. XUMHMYCCKMH aHaIH3 MpOLyKTOB peaKIHH © 
MpOvsBexeH MyTem oOpadoTKu ux 12 N comAHOW KUCOTON, HaCbIIIeHHOM Cepo- 
BoLopofom (°), KOTOpasd pacTBopseT TObKO CBOGOLHHIM HHAMA. Tipu 3ToMm BBI- 
ACHEHO, YTO IIpHcoesquHeHHe cocTaBseT 96—100%. 

B ta6a. 1 NpHBeLeHbI pesybTAaTHI OMbITOB. 

Takum o6pa3oM, cTaHyapTHad TemoTa o6pasoBanua aHTHMOHMa MHA 
AHoog InSbyyouu = —3,89 -- 0,04 xxan/r-ar. 

B a0. 2 mpefcraBeHbl pesyibTaTbI LaHHOH paOoTHl UM smMTepaTypHBIe 
3HaveHUA uaa JnSb. 

Kak BUAHO U3 TAO. 2, HALIM pesyAbTATH XOPOMIO COrmacyioTca C aHHBIMM 
Apyrux apropos. AH InSb Hepenuka, HM 3THM OH OuIMxKe K CiWaBaM, 4eM K 


| 
| 


* PentreHanatus mpouspeqen K. TI]. Mamegospmm u 3, JI. Hypueson. 
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Tao0mwuma 2 


—AH7z3, —AH x3, —AH os, 
NoNe o.0 Eade an Perasineas auroae Merox onpefenenua Mctounuk 
4 4,30 — 4,00 Ojlop. KaJopHM. (?) 
2 — 3,47 3,49 OxoB. KasopuM. (*) 
3 — == 3,4 IIpamoe cnamapun. © 
4 3,98 a 3,67 be Hi Ge (°) 
a — — 3,89 Cniapnenue B Oom6e Hactoauyzee 
uccleqOBanHe 


comeoOpasHbIM coequHeHuAM. OueBHyHO, uA coeqHHeHUli co CpaBHHTeJIbHO 
Oombuieh AH mMoxHO 2oOuTECA GSomee BbICOKOM TOUHOCTH. 


Tlo-Buyumomy, WaHHaxw MeTOMUKAa MOXKET OBITS IIpHMeHeHa H K MHOPOKOMHO- 
HCHTHbIM CHCTeMaM. 


Ee cJielyeT OTMeTHTb, 4TO, CO3aBad MpOTHBOMaBeHHe a30Ta B OoMG6e, 
MOXKHO IpeOTBPaTHTh B3PbIBbI, YACTO BOSHUKAIONIMe pH CHHTe3e COeMHEHHH, 
KOMMOHEHTbI KOTOPHIX OOafaioT Oo/IbUIOM yNpyrocTbio mapoB 


Muctutryt @usuxu Axajemuu HayK Tlocrynuno 
Asep6CCP 5 X 1960 


HWMTHPOBAHHASA JIMTEPATYPA 
1c. H. Taguues, K.’A. Wlapudos, Jloxn. AH Asep6CCP, 15, Ne 8, 667 (1959). 


' 2M. Hansen, K. Anderko, Constitution of Binary Alloys, N. Y.— London, 1958. 


Oenveeote pp a, J. Am.Chem. Soc., 77, 897 (1955). “4 W. Schottky, M. Be 
ver, Acta Metallurgica, 6, Ne 5, 320 (1958). ® A. Schneider, H. Klotz, Natur- 
wiss., 46, No4, 141 (1959). ® A. B. Huxoapcxaag, B. A. Tetinepux, A. H. Te 
pacumos, JAH, 130, Ne: 5, 1074 (1960). 
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Jloxuagn Anragemuu nayr CCCP 
1961. Tom 136, Ne 6 


XH MH fl 


Unen-koppecnouyent AH CCCP B. B. KOPLIIAK, B. HW. KACATOUKHH, 
A. M. CJIAJ{KOB, FO. Tl. KYXPABLEB u K. YCEHBAEB 


O CHHTE3E MW CBOMCTBAX NMOJIMALETHJIEHA 


VisBecTHO, 4TO OKHCJeHHe alleTHJICHHOB TpHBOLUT K OOpasoBaHuio Oxc- 
aneTuseHos ('). Baio ormeyeHo TakxKe (*), UTO MPH OKHCJICHHH alleTHJIEHHOB 
6uc-aleTHeHoB Tuma HC == C — (CH2), — C= CH, napsnzy c nomyyenuem 
WUKJIMYeCKHX JHMHOB, OOpasyeTcA HeOOJIbUIOCe KOJIMUCCTBO MOJIMMePHBIX TIpo- 
WLYKTOB, KOTOpble He ObIvIM HCCJIeLOBaHbI. 

MoxKHo MpeANoMOXKUT, YTO IPH NOJYYeHHM alleTHJIeHHLa MEAN M3 alleTuIeHa 
HW coeH 2-BaJIeHTHOH MeH MpOHCXOAAT Culeqyroulwe peakilHn: 


4HC = CH 4- 2Cu?* —+ HC =C— C= GH 2nC= Cn 4a. 
4HC = C—C=CH + 2Cu2+ —— HC =C—C=C—C=C—C=CH+ 
+2HC = C:—C=CCu+: 4H* nian 


IIpu u30bITKe HOHOB MeJH B pe3yJIbTATe peakUHH OyeT MOsyyeHa CMeCb MOVIH- 
HHOB HM alleTHJICHHJOB MeH. OKHCJIeHHe peaKIMOHHOH CMeCH, O4eBHHO, IIpH- 
BeleT K OOpa30BaHHIO TOJIMHHOB, HMeIOWLMX cTpoeHve H — (C =C), — H. 

Jloka3aTesbcTBOM MpesnosaraeMoro MeXaHu3Ma OOpa3s0BaHHA MoOJIMalleTHJIeHa 
ABJIACTCH IPOBeeHHoe HaMM pauee (*) OKHCIeHHe alleTHJIeHHa n-.M9THHMI6eH- 
sola, B pe3yJIbTaTe KOTOporo Obl BbINeeH H HJCHTHPUUMpOBaH MpoOLyKT 
JUMepusallnn n, n’-,MSTHHMJI-(WMdenuu)-OyTaquuH 


fic] o=7 CE =C—~% \S—C=CH. 
Sty Cac <i> C=C 


Mobi npoBosusN nomyseHve aleTHeHHLa MpomycKaHueM aleTHeHa B aM- 
MHaUHbIM PaCTBOP COJIM J[BYXBaJICHTHOH Mew. OKHCJIeHHe BeJIH BOJHbIM paCTBO- 
poM KpaCHOH KPOBAHOM COJIM pH TemiepatType KHMeHHA cmecH. B pe3yubptTate 
peakIHH OblJI MOJyYeH YepHbIt HepaCTBOPHMBIM MOpowoK, cofepxallHH Ha 
OCHOBaHHM flaHHbIX 9JIeMeHTapHoro aHamH3a 98% C. BepoaTHo, mowyyeHHBIit 
MpOLYKT ABJIAeCTCA CMeCbIO MOJIMMeproMOVIOrOB MoMaleTHIeHa. JleHcTBUTeJIbHO, 
pH HarpeBaHuH NpoOkykTa B TyyOOKOM BakyyMe ObIJIO BbIeJIeHO HeEKOTOpoe 
KOJIM4eECTBO PaCTBOPpHMOrO B OeH3O0JIe KPHCTaIMUeCKOTO BelllecTBa, Malollero 
C AaMMHau¥HbIM PaCTBOPOM OJHOBAJICHTHOH MeIH TpOu3BOHOe, XapakTepHoe 
J\JIst ALLCTHJICHOB. 

IIpuseqennaa Ha puc. | KpuBaa noTepH Beca OfHOrO M3 OOpasiloB MowMatle- 
THJI€Ha B 3aBHCHMOCTH OT TeMMepaTypbl OOpaOoTKH (cKOpocTb HarpeBaHua 8° 
B 1 MMH.) Ha JMHaMOMeTpe C KBAapIeBOl IPyXHHOL B TOKE OUMINeEHHOTO agoTa 
Take NOLTBEpARaeT COMepRKaHve OTHOCHTEJIbHO HH3KOMOJIEKYJAPHBIX JIeTYIHX 
MpoLyKToB. CekTp 9. 1. p. MOJy4eHHOrO BelllecTBa NOKa3aJl y3KYIO HHTeCHCHB- 
Hy!0 MOJIOCy, XapakTepHYy!O JIA COMPAKeCHHBIX CHCTeM (KOHILEHTPallusA Hecria- 
PeHHBIX SJIEKTPOHOB Ha | rpaMM BelllecTBa cocTaBiia oKoNO 10°), u HamM4He 
XMMHYCCKH CBA3AHHOH MeAH. OTH JaHHble NO3BOJIAIOT CeaTb 3aKsIOUeHHe O 
TOM, YTO MOJIYYeHHBIM NPOLyKT ABJIACTCA MOJIMMEPOM KyMYJICHOBOM CTPyKTYPpbI, 
M1l0-BHMMOMY, HMeIONLuM cTpoeHHe H — (C =C = C = C), —H u cogepxanum 
He€KOTOPOe KOJIHYeCTBO MeN. 

PentreHorpamMa MovIMaleTHsleHa, MOJIYYeHHOrO OKUCJeHHeM alleTHseHusa 
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Puce. 2. PentrenorpamMMbl moiHalleTH1eHa H MpOAyKTOB eFfo TepMuueCcKOli OOpaboTKH: a — HCXOf- 

Hb — ocne mposomxKHTeIbHOlk oOpa6oTKH HCl; 6 — nomyueHubiii Cc CHIbHBIM OKHCJIHTeseM; 

é — npokanenubii mpH 1800°; 2 — npokanenHpli npx 1300°, o6padoranHpit HCl; 0 — npu 1500°, 

oOpa6oranHplit HCl; e—npu 1800°, o6pa6oranHpit HCl; 2 — mpu 2000°, o6padotaHHplt HCl; 

3 — mpu 2300°; uw — npn 2500°; x — mpu 2800°; 2 — npokanenupli npu 3000°. Bpema usorepmuye- 
CKOH BbI,epHKKH MPH WaHHoH Temnepatype 15 mun. 


AH, r. 136, Ne 6, Kopwax, KacatoukuH, Caagxos, Kygpasues H YceH6aes 


MeAH KpaCHOH KPOBAHOH COJIbIO HM JeMHHepaM30BaHHOrTO KpaTKOBpeMeHHOH 


—oOpaborKol COuAHOM KUCOTOH, KpoMe aslo COMep2KUT OTHOCHTEbHO CHJIbHYtO 


MHTepdepeHUMOHHy!O oslocy, oTBeyaromyio mepvony d = 3,85 A, Koroppiit 
MOXKEeT ObITh MIPHNHCaH MexKMOJIeEKYJIAPHOMY paCCTOAHHIO B yNopsALoueHHOH 
CMCTeMe NapaJVIeIbHbIX JIMHCHHBIX MOeKy (= C = C =),. 


CBUJeTeJIbCTBOM coyfepwKaHhaA Meu B TlOJIMalleTUJIeHe, MOJIYYeCHHOM OKHC- 


 JIGHHeEM KpaCHOM KPOBAHOHM CoOJIbIO, ABIAeTCA OOpas0BaHHe KPHCTaIM4GeCKOK 


Me\H IIpH BbICOKOTeMMepaTypHOK OOpaboTKe, KOTOpOe OTYeTJHBO perncrTpH- 
pyeTca Ha penTrenorpammax (puc. 2, 0). 

BpicokoTemnepatypHan oOpadoTKa pu 
pasHbIX TeMMepaTypax MpoOu3sBOLuMACcb B 
H30TepMMYeCKHX ycIOBUAX (+ 25°) B neu 
COMPOTHBJIeHHA C rpaduTOBbIM HarpeBate- 
JIeM B TOKe a3oTa. Odpa3ibl 3akabIBa- 
JIMCb B 3aKPbITHIN PpaduTOBbii THreJb. 
Ilpu BbicokoTemnepatypHol o6pa6oTKe 
yrsiepo ocTaeTcai B ctbopme nosMameru- 
JleHa HM yrieoOpasoBaHHna HIM rpaduraunn 
He HaOofaeTca. TombKO oOpa6oTKa npu 
2300° mpHBoyuT kK OOpa3oBaHHIo rpaduta 
(puc. 2, 3), YTO YKa3bIBaeT Ha BBbICOKYIO 
TEPpMH4eECKYIO YCTOHYMBOCTh MowMalleTH- 
A: 

Ilocne emuHepanH3allnH wCxXO_HOrO - ‘ 
NOJIMMepa KOHILCHTPHPOBaHHOll COJIAHOL iN 20 Fare nls COUP 
KHCNOTOH Ha peHTreHorpaMMe HaOJHO- pyc 1. Kpupas norepu peca nommate- 
WaeTcA JIMUIb HHTCHCHBHOe TaJIO (puc. THIeHa B 3€BHCHMOCTH OT Temiepaty phi 
2, a), XApakTepHoe JIA HKUAKOCTHOTO THMA 
MOJI€KYJAPHOM ynopsqouenHocTu. Takoro Ke THMa peHTreHOrpaMMa B Bue 
Taso Mosyuaerca Aid OOpa3soB MoWMalleTHJIeHa, CHHTC3HPOBaHHbIX C MpHMe- 
HeHHeM OoJlee CHJIbHOrO OKHCIMTeIA (puc. 2, 6). 

Ha pentrenorpamMax OTMe¥aeTCA BECbMa HHTepecHoe ABJIeHHe OOpa30BaHHA 
rpaduta Np AHTeIbHOM KHNAYEHHM B KOHILCHTPHPOBaHHOH COJIAHOH KUCJIOTe 
TIpOKaJICHHbIX OOpa3siloB MoONHaleTHIeHa (puc. 2, 6, 2,e, %). B orTauune OT 
NlovIMaleTHeHa C MOJIeEKYJaMH B BHe MpAMOJIMHEMHBIX WelO“eK ATOMOB yrvle- 
pola, OCHOBHbIM CTPyKTYPHBbIM JJIEMeHTOM yrvieH M rpadutTa CJlyKAT MOHOCJION 
AaTOMOB TPHIOHaJIbHOM BasIeHTHOH MowHdpUKaLHH. KaskeTcA yYAMBUTeJIbHOH Jer- 
KOCTb HepecTpoHKu aTOMHbIX Wemoyek yrulepola B rpaPuTOBble MOHOCJION C Co- 
OTBETCTBYIOIIMM peoOpa3s0BaHHeM BaJIeHTHBIX (OPM IIpH OOpadoTKe COJAHOK 
KHCJIOTON. 

Ha puc. 3 npuBeseHbl pesybTaTbI H3MepeHHA YJeJIbHOFO 3JIEKTPOCOMPOTHB- 
JIGHHA p OOpasila NomMalleTHsIeHa, MOJyYeHHOrO OKHMCJIEHHeM KPaCHOH KPOBA- 
HOM COJIbIO, B 34BHCMMOCTH OT TeMMepaTypbI OOpaOoTKH (B ToKe asoTa). Vi3me- 
PeHHA MpOBOAMIHCbh HYJIeBbIM MeTOJOM TIpH MOMOULM MocTHKa Tuna MTB. 
Bce yKa3aHHble 3HAYCHHA IJIEKTPOCOMPOTHBJICHHA MOPOWIKOB OMpeseseHb! MOL 
qapnenuem 50 «I /cm?. Jia ucxoguoro o6pasia p ~ 10° om-cm. Ymeubuienne 
0 C MOBbIMeHHeM TeMMepaTypbl ClehyeT OTHECTH 3a C¥UeT HAKOMJIeCHHA KpHcTai- 
JIMYeCKOM Me, BCJIEACTBHe TepMHYeCKON AMCCOMMAUMH HM BbIeJIeHHA KOHILEBBIX 
ATOMOB MeAM M3 MouMaleTHeHa. YlesbHOe IJIEKTPOCOMpOTHBJIeHHe, OLHAaKO, 
MpOMoswKaeT YMeCHbINATbCA M Mp Gosee BEICOKOM Temnepatype (BpILIe 2000°), 
KOrfa Mefb Hcmapuacb 43 NomMMepa. OOpasoBaHHe xe TpapuTa He Ipoucxo- 
Aun0. SToT @akT yKa3biBaeT Ha YBEMYCHHE JVIMHb! MOMMAalleTHJICHOBBIX WeloueK 
B IIpolecce MMporeHeTHueckoro CHHTE3a, OsaroyapaA TepMHYeCKOH AMCCoMallHH 
M BbIeMeHHIO MEUM C MocseLyoulel peKOMOMHallMeH OOpa3syIOULMxCA CBOOOLHBIX 
MOJIMMepHBIX payMKavoB. 

Ha Tom Ke pic. 3 MpHBeeHbI pe3yJIbTaTbI A3MePpeHHA TePMOSJIEKTPOABH- 
*KyUleH CHIbI (10 OTHOLMIEHHIO K Me) TeX 2%Ke MpOLyKTOB TepMMyeCKOH oOpa- 
OoTkKH. 


Codepweanue nemyyur 
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TepMoauleKTpOABMXKYILAaA CHa M3MepAaCb KOMMeHCAalHOHHBIM M€TOOM MIpH 
MOMOUIH BbICOKOOMHOrO moTeHuMometTpa JIIITB. B xkauectBe HyabipuOopa 
IIPHMeHAJICA 3€-PKaJIbHbI TaJibBaHOMeTp C BHYTPCHHHM COMPOTHBAeHHeM Ryy = 
= 50 om. Temnepatypa KOHTaKTOB OOpasell — 3JIeKTpO M3MepAJacb TIpH Mo- 
MOLL JByX XPOMeJIb-aJIOMeJeBbIX TepMonap. JL ucxofHOro OOpasna Hadv0- 
WaeTcaA OYVeCHb OOMbINAaH BeIMYHHA TEPMOIIEKTPOABUXKYWeH CHJIbI OTPHLAaTeJIb- 
Horo 3HaKa (a = 1,38-10* »B/rpag). IIpu temmepatype 1300 u 1500° a oxaszi- 
BaeTca OvIM3KOl K HysiO. C NoBbillleHHeM Temmepatypbl BbIe 1500° a umeer 
MOJIOMUTEIbHBIM 3HaK MW H3MeHAeTCA 
B 3aBHCHMOCTH OT TeMIepaTypbI 110 
cBoeoOpa3sHOH KpHBOH C MaKCHMy- 
MoM mpu 2300°, KoTopplit oTBeyaeT . 
TemlepaType mepexoya noMaleru- 
geHa B rpadpur. 

Pe3ybTaTbI HCCJIeMOBaHHH p H a 
ToMaleTHIeHa, MOJLYYeHHOTO OKHC- 
JIGHH€M KpacHOH KPOBAHOM COJIbIO, 
MOSBOJIAIOT BbICKa3aTb TIpeAMouox*Ke- 
Hue O TOM, YTO H3Y4eHHbIM MCxos- 
HbIH OOpasell OTHOCHTCA K = MouJy- 
TIPOBOMHHKaM f-THIa, B KOTOPOM 
PpOJlb MOHOpa SJIEKTPpOHOB HIpaloT 
aTOMbl MeJH, BKJIIOUeCHHBI€ B yrvie- 
powHylO MOJIe€KyJIApHyIO Wellb C 
JIBOHHBIMH CBA3AMM MOJMaJIJIEHOBOK 
ceTpyktyppl. lia  o6pasnoB novM- 
alleTHJI€Ha, MOJYYCHHBIX C HCIOJIb- 
30BaHHeM OoJlee CHJIbHBIX OKHMCJIM- 
TesleH — HUTpaT-HoHa WJM MepeKucH 
BoOposa — H He COMepKaulMX Meu, 
BeJIHUMHeE TeEPMOIJIEKTPOABMKyUuleH CHJIbI OKA3bIBAeTCH paBHOH  HyVI10. 
QTO CyKUT MOLTBepKAeHHeM JOHOPHOM pOJM OCTATOUHBIX ATOMOB Mei. 
Ha6.sogaemoe U3MeHeHHe 3HaKa TePpMOSJIEKTPOABUXKYUeH CHIbI pH Tep- 
MH4eCKOM OOpaOoTKe OTBeyaeT Tepexohy u3y4eHHOrO oOOpa3iia NomMateru- 
Jie@Ha B TOJYMPOBOAHHK p-THMa C AbIPOUHbIMH NMOJORKUTEMbHIMH HOCHTeAMH 
Toka. Tako Mepexof, Kak BHJHO, COMpsxKeH Cc TepMMy4eCKOH AMCCOMMalve u 
OTILeNJICHHeEM ATOMOB Me H BOOpOa OT yrviepoqHOH Wen UH, MO-BHAMMOMy, 
CBA3aH C AKILENTOPHbIMM CBOHCTBAMH KOHI[€BbIX YIJIEpOLHbIX ATOMOB. 

[]1aBHbli XapakTep M3MeHeHHA p H & C MOBbIIMeHHeM TeMMepaTypbl pH M0- 
CTOAHHOM BpeMCHH BbIep2KKH CBASAH C TeMIlepaTYPHOH 3aBMCHMOCTbIO CKO- 
pocTeH TepMuyeCKOH JMCCOMMAaNHH WH peKOMOMHAILHU B Mpolecce mHporeHeTu- 
weckoro CHHTe3a. B pesybTaTe MpOHCXOANT OTULeMIeHHe MeL, a TaKxKe BO- 
opofa MW yBeIMueHve JVIHHbI yriepOXHbIX Weneli nomMalernena. 


Puc...3.. YyenbHoe 3/eKTpoconpoTHBeHHe p H 
TEPMOEKTPOABUXKyulad § CHa OM MpOyKTOR 
TepMHyecKkon ~oOpaboTKH modMaleTHIeHa 


. 


MucrutyT roprounx ucKkomaembix Tlocrymuuio 
Axkajemuw HaykK CCCP 4 XI 1960 


VUucruTyT 9eMeHTOOpraHMyueckHx CoeqnHeHHit 
Axayemuu HayK CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


*R. Wagner, A. Zook, Synthetic Organic Chemistry, N. Y., 1954, p. 389. 
Eglinton, A. R. Galbraith, Chem. and Ind., 1956, 737.- ® B..B. Kop- 
kK, A. M. Caagxos, JO. Il. KyapasBues, Butcoxomosex. coen., 2, Ne 12 (1960). 
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Aorxagn Akagemunu nayx CCCP 
1961. Tom 136, MN 6 


XHMH fh 


B. H. CETKWHA u uaen-Koppecnonnzent AH CCCP JJ. H. KYPCAHOB 


Ob H3OTONHOM OBMEHE BOJOPOJA B NMEPBUYHbIX 
M BIrOPHUHBIX AJIKWJIXJIOPHAX 


B HalMx NpesbilyuiMx cooOuleHuax Oblio noKasaHo (1), uTO TpeTHUHbIe 
-AJIKWJIPaOreHH Jbl CMOCOOHEI OOMeHHBATL ATOMbI BOJOpOMa Ha jeliTepu B KuC- 
JIBIX Cpefax, OONAaLaOUuluxX BLICOKOH MOHUSUPYIOllel CMOCOGHOCTHIO: B 6esBOL 
HOH MypaBbHHOH KUCOTe, B KOHUEHTPHPOBaHHOM COMAHOM U HOMMCTOBOLOpOL- 
HbIX KHCJIOTAX. 

B cpeqax c MaJIOH HOHM3Hpyrloulel cnoco6uHocThio (”), Kak, HallpuMep, B G6es3- 
BOJHOH yKCYCHOH KHCIOTe, BOAOPOAHHIH OOMeH TPeTHUHBIX aJIKWJITaOreHuOB 
6e3 KaTasIM3aTOpa He UJeT, OMHAKO €FO MOXKHO BHIZBaTb C MOMOILbIO KaTauTH- 
WeCKHX KOJIMYECTB AMpPOTOHHEIX KuCOT: FeCls, SbCls, ZnCle u'ap. OTH WaHHbe 
IIpHBesM HaC K MpeCTAaBJIeEHHIO, YTO BOJOPOAHbIM OOMeH TPeTHUHBIX aJIKMIra- 
JIOTCEHHJOB ABJIAeCTCH CyIeCTBHeM reTeposu3a cBa3H C — Hal, c o6pa30BaHHem 
OOMeHOCTOCOOHEIX HOHOB KapOoHua. Ha sTOM OCHOBaHHM MOXKHO ObIJIO OKH- 
[laTb, 4TO H3OTONHHIM OOMeH BOAOPOa B NepBHUHEIX HM BO BTOPMUHBIX aJIKMVITAa- 
JIOreHWax Tak2K€ MOKHO BbIZBaTb, CCIM HaliTH yCJIOBUA, B KOTOPBIX CBH3b 
yrsiepox — ranouy OyjeT HOHU3HpPOBaHa. 

OcHOBbIBaAch Ha MpeACTaBNeHHM, YTO TeTepoO/Ms CBASH yruepoy — raouyl 
ABIACTCA XAPAKTepHOM cTaquelt peakuui Mpugena u Kpadrea (°), Mb peuimau 
H3y4UTb peakIHio BOJOPOAHOTO OOMeHA MepBHYHBIX WH BTOPHUYHHIX aJIKUIXJOpH- 
JOB OJ, JEHCTBUeM aIIPOTOHHbIX KHCJIOT B THNMYHOK JA. peakunh Dpugein u 
Kpadtca cpene — B HuTpOOeH30uIe. JloHOpoM jelTepHA B STHX PeakIMAX CJy- 
KU XJIOPUCTHI WeliTepH, PacTBOPUMOCTb KOTOPOrO B HUTPOOeH3OIe COCTaB- 
‘JIH€T IPH KOMHATHOH TemiepaType ~2%. 
TaOauna 1 
Bonoponst OOMeH auKuxn0pugos.c DCI Bs pacrsope HuTpoOeH30na B MpucyTcTBHH 


aIlpOTOHHBIX KucnOoT mpH 20°. (MonspHEie cooTHOMeHUA 
RCI :uHutpobexs0m: DCl= 1:5-+-8:0,2+0,3) 


WIIBC*, y/Mn 
TIlpoyom., 
ejay lis RCI MeHaly oe itd BBIUHCI. 

Mos. % MHH, asic HafizjeHo 

4 H-C4H,Cl Bes KaTamusatopa 10060 1900 70 

To *e FeCl, 3 20 1500 1450 

>» » AICI, 5 20 2150 580 

>» » SbCl, 2 12 1600 1300 
2 Brop.-C,H,Cl FeCl, 3 13 2240 4860** 

To mes AIC}, 10 32 1480 1380 

» » SbCl, 6 341 1390 1240 

>» » BCI, 9 37 1310 660 

yas Tpet.-C,H,Cl e3 KaTasIH3aTopa 5570 2700 610 
To »*e FeCl, 3 13 2600 2650** 
>» » AICI, 3 10 2400 2370** 

ji 4 H30-C,H,Cl Bes KaTasu3aTopa 53280 2460 70 

To xe FeCl, 10 70 2570 2480 

9 63 2570 1450 


>» » AICl, 


* Snecb UB JanbHelimiem MIIBC — u36bITOuHaA NMVIOTHOCTh BOJb COMKEHHA. 
** ONBITHI MpoBoyuaMch upH 10°. 
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CnelnaibHbIMH OMbITaMH OblIO MOKAa3aHO, YTO, HATPOOeH3OJI B MCCJIEyeMbIx 
yCJIOBHAX He BCTYMaeT B peaKUMIO BOLOpoAHOrO OOMeHa C XJOPHCTbIM JeliTe- 
pueM, a B IIPHCYTCTBUM aMPOTOHHEIX KUCJIOT CKOPOCTb BOAOposHorO oOmeHa 
HUTPOGeH3Oa OUCHb Masia (CM. pa3yzel 3 SKCHepHMeHTabHOH 4acTH). OTH 
HaOMIOLCHUA OTKPbIBaJIH HAM BO3MOXKHOCTh HCCJEAOBATh BOOPOAHbIM OOMeH 
AJIKWJIXJIOPULOB C XJIOPHCTHIM JelTepHem B pacTBope HUTpOOeHsoua. Baio ycra- 
HOBJeHO, UTO B OTCYTCTBHE AMPOTOHHIX KHCJIOT BOLOPOLHbIH OOMeH TepBu4- 
HbIX HM BTOPWYHBIX aJIKHIXJIOPHIOB He HeT. OMHAKOB MPHCyTCTBUM aTIpoTOH- 
Hpix KucsotT AICls, FeCls, SbCls, BFs mponcxogqua OnicTppiit OOMeH aTOMOB 
Booposa, KAK BO BTOPHYHBIX, TaK M MePpBUYHBIX aKMIXNOpHsax (Tab. 1). 

Jia yCTaHOBJeHHA OTHOCHTeIbHOH AKTHBHOCTH Pa3JIMUHbIX allPOTOHHBIX 
KHCJIOT B pacTBOpe HUTPOGeH3Oa MbI HCCJELOBAIM CKOPOCTh BOLOposHOrO O6- 
MeHa XJIOPHCTOrO M30NpoMHa B MpHCyTCTBHH OMHAKOBbIX MOJIAPHBIX ae 
YeCTB AMIPOTOHHBIX KHCJIOT. PesysbTaTbl KMHETHYCCKHX OMBITOB MpesCTaBJIeHbI 
B Ta67. 2. Oka3alocb, YTO HAMOOJIbINyIO AKTMBHOCTb B peakILHAX BOJOPOLHOFO | 


Taounwa 2 


Boyoupogubiit OOMeH XJOpucToro u30nponusia c DCI] B pacrBope nuTpobensouia 
B TIpHCyTCTBHM allpOTOHHBIX KHcIOT pu 15° 
(MouspHbie cooTHomeHua w30-C3H7Cl : nutpodex301: DCI = 1: 8: 0,2 + 0,03) 


— 


KouctTaHTa ckopo-|| |, KoncrantTa cKopo- 
& MeHal CTH BOROpoRHOro & MeHal CTH BOJOpo_HOrO 
a x o6Omena cs a2 oOmeHa 
5 I a I Cae So Kg 97108 cex.- 
Z a 
( Bes KaTamu3atTopa O6mena HeT 5 BF; | 2 
2 F 880 6 SnCl, 2 (mpH 25°) 
3 FeCl, 440 7 HgCl, OOmena HeT 
4 AIC], 150 


OOMeHa XJIOPHCTOFO H30NpoONHa MPOABIAeT MATHXJOPHCTaN CypbMa, HaHMeHb- 
UIy!O H3 MepeuMCJIeHHbIX AMPOTOHHBIX KHCJIOT — XJIOpHoe OOBO. CysiemMa OKa- 
3alaCb He CHOCO6HOH MHHIMHPOBaTb BOJOPORHbIA OOMeH. 

OTHOCHTeJIbHaA AKTMBHOCTb WCCJIEOBAHHbIX AIPOTOHHBIX KHCJIOT MOXKeT 
ObITh BbIPaxKeHa, COOTBETCTBEHHO, CJIEYIOUIMMH UHCIOBLIMA 3Ha4eHHAMH: 


SbCl, FeCl, Ald), bF, SnCl, 
Uindy E220 gays 1 <1 


MutepecHo OTMeTHTb, YTO Hall JaHHble OO AKTHBHOCTH AllpOTOHHbIX KHCJIOT 
XOpOWO CorjacyoTCA C HefaBHO OMYOJHKOBaHHBIMA flaHHbIMM Kortrapa u 
Spanca (*), UCCeLOBaBLIHX BJMAHMe KaTamusaTopoB Ppuzena u Kpacdrca 
Ha HOHH3allMIO TpHapHJIMeTHJIXJIOpHOB B yKcycHou KuCcuoTe. Monu3upyroulaa 
CHla TaJIOreHHOB MeTAJJIOB, TO aHHbIM YKa3aHHBbIX ABTOPOB, YMeHbIlaeTcA 
B CJleqyrouleM pay: 


SbCl5 > FeCls > SnCl4 > BiCls > HgCle > SbCls. 


O6uapyxXeHHad HaMM BbICOKAA MOLBHXKHOCTh aTOMOB BOMOpoOsa MepBHYHBIX 
M BTOPHYHBIX FaJIOUHbIX aJIKHJIOB B IpHcyTcTBHH SbCls, FeCls u AlCls B cpene 
HATpoOeH30N1a XOpouio cordacyercA C MpekMosoxKeHHeM, YO CHJIbHbIe alpo- 
TOHHBI€ KHCJIOTbI B Cpefe C BbICOKOM MOHU3HpytorleH CMOCOOHOCTbIO MOryT 
BbISBaTb TeTepOJIM3 CBASH yrvlepo — XJOp B asmMdaTHyecKHx xvlopHyax 4H 
BOOPOLHbIN OOMeH B STHX CJlyYaAX OOyCIOBeH OOpas0BaHHemM MOHOB Kap6o- 
HHA B COOTBETCTBHH CO CxeMmol: 

R Roo i 


SX a > NS = 
inf ree COMBE Va r Meet Icons. : 
is 


_}coubs. 


1346 


QKCNeEPHMeHTAMbHAA YWacTb* 


| 1. Mcxogunie BemectBa. Ankuaxnopugn. Bropuynpli xuao- 
sucTbI OyTHn (T. Kun. 67,5—67,8°; np 1,3949; d}® 0,8726) nonyyeH u3 
3TOpHYHOrO OyTHOBOrO CnupTa HW xsOpcroro THOHMAa (°) H OUMMeH mepe- 
"OHKOH Ha KOJOHKe SpextTuBHocTHIO 30 T. T. TpeTHyHbli xmopucreiit OyTHI 
> T. kun. 51°, n% 1,3852: d2° 0,8439 nomyyeH u3 TpeTHYHOrO GyTHOBOrO 
smupra oOpadoTrkou HCl u nepernan Ha kouoHKe 16 T. T. x-XsopucrTiit 6y- 
mua (T. kum. 77 — 78°, ni) 1,4018; d?° 0,8858) mu xsopucTEli usonponus 
tT. Kum. 34,5—35°, Reet ,al hls d*0 Q,8592) nonyueHbI 13 mposaxKHbIx Mpo- 
LYKTOB TNeperOoHKOH Ha KOJOHKe acpdekTuBHOCTHIO 30 T. T. 

' Hurpo6en30ua. Ipogaxupii uurpodex30m Bpicymien Hag cpoccbopHEM 
AHTHApHAOM HM TeperHa B Bakyyme, T. Kum. 85 — 86° npu 10 mm, n2° 1,5524; 


20 eo & 

% 1,2032. Cyxo# nurpoGeH30.1 Hacbilllali XJOpHcTHIM jleliTepHeM, KOHILeH- 

‘pallMA KOTOPOrO Mp KOMHATHOH TeMIepaType cocTaBlaAla ~ 2%. 
ANpOTOHHbie KUCAOTHL. 


‘NEMO ermsinceey 
3 CBOMX HCCJIeEOBaHHAX MbI UCMHOJIb30- : 


3a TIpowaxKHble XMMMYeCKM YUCTBIE Z| HIIBC, xnopana, ¥/Mi 

KOpHAbI MeTasIOB FeCls, SbCls, SnCla, 2} gomx., | gasanen, ; K-40¢,cex.-3 

AICls, HgCle. Xuopuctsii amiomMuHui, 2 |." | aaa a-H | Halizeno 

XJIOPHOe OJIOBO HM MATHXJOPHCTy1O Cypb- 

MY Mb JOMOJIHUTeJIbHO OUNULaIH TMepe- 

3 . 1 10 2020 842, 8,97 

OHKOH B BakyyMe, B aTMOCcdepe az0Ta. 3 15 2020 1100 8'8h 
gua 20 2020 1158 7,08 

X OpHoe *Keseso UCyseMy AoMomHUTeNb- 3 | 28 aan Se 


OH OWNCTKe He MoOsBeprasH. MTopu- 
‘THI Oop, MOJyYeHHbIN m0 Metowy Meepselina u Ilanputia, moroulaica cyxuM 
AUTPOOeH3OJIOM MH B TAKOM BHe JO3HPOBaJICA B PeaKIMOHHY!O CMECb. 

2, ONBTH TNO BOLOPOAHOMY OGMeHY AAKHAXNOPH- 
40 B**, HaBecku ampOTOHHbIX KMCJIOT paCTBOPAJH B HATPOGeH30uIe B aTMOCdepe 
*yxoro a30Ta B cielHadbHOH Kamepe. [IpuHOaBmeHue aJIKHJIXJIOPHOB B peak- 
[MOHHYIO CM€Cb H OTOOP Ipo6 Tak2xKe MpOBOAHIH B aTMOcdepe az0Ta. AIKHUIXJICe 
JHAbI BEILEIAH H3 OTOOPaHHBIX Mpo6 OTTOHKOM B BakyyMe. B cu1yuae OBICTpO 
AYMAX peakKUMH BOJOPOMHbIN OOMeH TpeKpalllasiM BbIIMBaHHeM OTOOPaHHbIx 
TpoO B eqAHYyIO BOY. BuleseHHble XJIOPHAbI MpPOMbIBaIM JeLAHOH BOOK, 
JACTBOPOM HOTAalila, CYLWIMIM XJOPHCTHIM KaJIblMeM HM NeperonHasH. Tak Kak BCe 
KMHETHYECKHE OMBIThI MPOBOLHJIMCbh B OJIM3KHX YCJIOBHAX, TO Mbl OrpaHH4MMCcA 
NMCaHHeM JIMUIb OHOTO OMBITA. 

BOWoOpotHHH o6mMeH XAOPHCTOTO H30TpOTHNAa Cc 
DCls pactBope HuTpOG6eH30Na B UpucytTcTBHH SbCls. 
1,03 r (3,4 mMossa) SbCls pacrBopauu B 44,52 r (362 mMmous) cyxoro HUTpOOeH3O- 
na. K momyueHHomy pacTBopy jobaBaau 9,0 r (114,7 mMousa) xmopucToro u430- 
Iponusa, pacTBopeHHoro B 67,88 r (54,6 MMOousa) HUTpOOeH3ONIa, COsepxarllero 
),75 r (20 mmonel) xnopuctoro jeliTtepua (86200 y/m1). Pacrsop nomenlanu B 
repMoctaT mpu 15°. Uepe3 ompeseseHHble IpOMe%KYTKH BpeMeHH U3 PeaKILHOH- 
40H cpelbl oTOupamu mpo6nt O6bemom 25—30 Mu, H3 KOTOPbIX XJIOPHCTHIii H30- 
IpONWJ BbIeIAIH OTTOHKOH B BaKyyMe M OHA OObIYHbIM OOpasom. Pe- 
3YJIbTaTbI MPHBeeHbI B TAO. 3. 

S,OmnHTH 10 BOMOPORHOMY OO6OMEHY HUTPOOEHS O- 
ma. Cyxo HuTpOGeH30/I HaCbilllaIH XJIOPHCTbIM JelTepHeM, KOHILeHTpalinio 
KOTOpOrO ONpeseNANIH THTPOBaHHeM UleTOUbIO No deHoudpTanenHy. CoepxKa- 
Ave JleliTepUA OMNpeeAH MO H3ObITOUHOM MIOTHOCTH BOI COA KEHNA TAKOrO 
pactBopa. IIpo6nt HuTpoOeH30/1a MpOMbIBaIM WeNoubO, cyuIMIH P2Os, mepe- 
TOHAIM WM ONpeyeristu coqepxKaHHe LenTepus B HATpOGeH301e OOBIHBIM CIIO- 


* B 9xcnepuHmentax mpHuumasa yuactue A. H. ActaxoBa. ; 
** Wsoronublii anau3 BbinomHen H. B. KucaaKosoti 1 H. ®. Mupoxosoit. 
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co6om. AHamOrHuuHbiM O6pa30M ONpeseANH BOAOPOAHHIM OOMeH HUTPOOeH3OVIa 
c DCl B mpucyTcTBuH alpoTOHHBIX KucoT (Ta6J. 4). 

Takum O6pa3oM, yYCTaHOBJIeHO, 4TO NepBHYHbIe MH BTOPWUHbIe aJIKMJIXJOpH- 
[bl BCTYMAIOT C OOJIbINOH CKOPOCTbIO B peakUMIO BoLOposHOro OOMeHa c DCI 
B pacTBOpe HUTpOGeH301a B MIPHCyTCTBHH CHIbHBIX aMPOTOHHEIX KHCJO 


Ta6auna 4 
Boyopogunit o6MeH HuTpobeH302a c DC! npw 25—28° 


A aang HIBC, y/ma 

Z— Faea 1 DEAE GED OS 

Ne on. | MeHal, TOK... 

. | MHH, |BBIWHCJI, 
MeHal , DCl hoe JIA Me- HaliqeHo 
Ta-H 
O 0 1,5 53 20000 580 

2 FeCl, 1 N38) 53 20000 580 160 
60500 580 470 
3 AlCl 4 1,6 43 20000 580 160 
60500 580 440 


SbCls, FeCls, AlCls. B mpucyrerBun BFs u SnCla BosopomHEli o6men mpo- 
XOJMT CO 3HAUHTeIbHO MeHbUIeH CKOpocTbiwO. B Tex *e ycuIOBHAX cysema 
BOBCe He HHHUMMpyeT BOMOpoAHOrO OOMeHA TePBHYHBIX HM BTOPHUHBIX aJl- 
KusmxsopuqoB. Ilosyuenuble JaHHble MOATBep*KLaloT, 4TO BOZOPOAHEI O6MeH 
AJIKHJIXJIOPHNOB OOYCJOBIEH TeTepOH30M CBA3H yrulepol — xJlop u o6paso- 
BaHHeM HOHOB KapOoHHA. 


VWucrutyT sJiemenToopraHHueckux coequHennit Tloctynuuo 
Axayemuu HaykK CCCP 24 XI 1960 


IMTMPOBAHHAA JIATEPATYPA 


> FoAcHy Kiy pte amony E} sBae bax omay Bote em xk mina,’ Msey An eCeRs 
OXH, 1958, Ne 7, 809; B. H. Cetrkuua, TW. H. Kypcauos, JAH, 120, Ne 4, 804 
(1958); W. Hy Ky peanmos, BE. Bo bak op ay Basile G ena rea, Mone Ab ecG@us 
OXH, 1959, Ne 11, 200.2. B, H. Cerkuna, JLo, Ky pcanos, EE. Bulb tk Gna 
Miss. AH CCCP, OXH, 1959, Ne4,758. % M. J. S. Dewar, The Electronic Theory of 
Organic Chemistry, Oxford, 1952, p. 81, 178, 209; O. A. Peytos, Teoperuueckne mpo- 
6lembI OpranHueckoH xumuH, M., 1956, crp. 355. 4J. L. Cotter, A. G. Evans, 
J. Chem. Soc., 1959, 2988. °C. R. Noller, R. A. Bannerot, J. Am. Chem: Soci; 
56, 1564 (1934). 
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Aoxrnage Akagqemun nayx CCCP 
s 1961. Tom 136, N 6 


XHMH A 


}. JI. M. TEPMAH, uusen-koppecnonyent AH CCCP fr. A. PASYBAEB wu I. fr. METYXOB 


NPMCOEAMHEHWE H3ONPOMMJIOBOrO CHHPTA K MAJIEHHOBOM 
KHCJIOTE, MHHWMMPOBAHHOE MEPKAPBOHATAMUH 


lure ¢ coapTtopamv HeyaBHo noKa3au (1), YTO pakuKabI, KOTOpble Mowy4a- 
NHCb 3a C¥eT OTPbIBA BOLOPOa OT H3OMpPONMNOBOrO CHMpTa GeH30:eHOHOM pH 
OOJYYeHHU, JIeErKO IIpMCOeMHAIOTCA K MAJICHHOBOH KUCOTe, MaBad TepeOuHO- 
Byl0 KuCcJoTy. Mb pelivH BOCMpOusBeCTH peaKIHi0 MHHILMMpOBaHHOrTO MIpH- 
COeCAHHEHHUA USOMpomuoBoro CNMpTa K MaJIeHHOBOM KUCOTe, IpHMeHAA B 
KayecTBe HHMUMaTopa mepKapOonatTHl. IIpeqnonaranocb, 4YTO pH 3TOM MOXKHO 
‘OyMeT NOJYYNTh HEKOTOPble JONOHUTeIbHbIe LAHHbIe O MEXAHH3ME pa3sJIOKeHHA 
mlepKapOouaros. 

Oxa3asiocb, 4YTO B IIpHCyTCTBHH AMWMKIOreKcuI- HM JHu30MponumnepoKcu- 
duKap6onatos up 50° MajleHHoBad KHCOTAa pearupyeT C H3OMPOMMJIOBLIM CIMup- 
‘TOM, aBav C BbICOKHM BbIXOJOM TepeOuHOBy!0 KuCJIOTY. IIpu stom Ha | Mowb 
MaJICHHOBOH KUCJIOTHI OpasH oKoO 0,1 Moma nepkapOonata. IIpumeHenue 
MeyveHHbIX Cl coeqHHeHHH NO3BOJIMJO CleaTb BbIBOJbI O MEXAHH3Me MpoTeKalo- 
MUX Tpoeccos. 

B oho CepHu OMbITOB peaKIHA MpoOBOAMAaCb B MC€YCHHOM M10 BTOPHYHOMY 
yrlepolHOMy aToMy u30nponvviopom cnupte. B Apyro cepuu peakuwua mpo- 
BOJMaCb B H€AKTHBHOM CIIMpTe C HCIO/JIb80BAHHEM Me4eHHOTO TIO BTOPHYHOMY 
yrepoqHOMy aToMy JMH30MponusnepoKcuyukapOouata. IIpuBeyeHHpie Hue 
3HAYCHHA AKTHBHOCTH MpecTaBJAIOT COOOH TaHHbIe U3MepeHHH, TepecunTaH- 
‘Hble Ha Me¥eHBIM BTOPHUYHHIi yreposHbit atom. PaquomeTpwyueckne H3MepeHHA 
TIpoBOMMCb Ha cCueTUHKe BHYTPeHHerO HaNOJIHeHHA. OwnOka u3mMepeHHs 
+-3%. pu peakuuu quusonponusnepKapOonata (0,0016 mows”) HM ManeHHOBOH 
KucoTH (0,0065 moma) B MeyeHOM Hs0nponHoBom cuupte (0,19 mous; 
39600 umn/MMH) aKTHBHOCTb TepeOvHOBOH KuCOTEI (33779 wMm/MuH) CooT- 
BeTCTBOBaJIa 85,5% AKTMBHOCTH B3ATOrO CNUpTa. 

IIpu peakuuu meyenHoro Cl yuusonponuainepKapOonata (0,0013 moms; 
39600 umn/mMuH) c MameuHoBoH KucoTOH (0,0064 Moms) B HeaKTHBHOM H30- 
nponusosomcnupte (0,18 moua)aKTHBHOCTb TepeOHHOBOK KUCJOTHI (252 umn/MHH) 
COOTBETCTBOBaa JMUb 0,6% AKTHBHOCTH B3xATOM TlepeKucH. OTcioqa MOKHO 

CHs 
cleaTb BbIBOL, UTO paluKaJIbl NcH—0, o6pa3yiouivecs pv pasnomKenun 


a 
CHs 


llepKapOouata, He MpHcoeMHAIOTCA K MaJIEHHOBOM KUCJIOTe H He M30MepH3yIoTCA 
B CH; —C—CH, pawuKaJibl, HHaYe OHH BXOLMIM Obl B CocTaB TepeOMHOBOl 


OH 
KHCJIOTbI. STOT BbIBOJ, HAXOMUTCA B COOTBETCTBHU C paHee MOJyYeHHBIMH JaH- 
HbIMM O M€XAHH3Me pa3JlOxKeHHA NepKapOoHaTOB B H3O0IpPOMHJIOBOM cmupTe (*). 
He6ombuiad aKTHBHOCTb, HalieHHad B TepeOHHOBOH KuCJIoTe, OOycOBJeHa 
TeM, YTO TO Mepe pa3/lOx%KeHUA MepeKHCH B CHCTeMe HakalWIMBaeTCA MeueHBIM 
H3OMpOMmMJIOBbIM CIMpT. 
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Ha oOcHOBaHHH MOJIYYeHHBIX JaHHbIX MOXHO HPHBeCTH CyefyIOuly!lo CxeM 
peakiuH: 


Gi, ome) st CHs O ae 
\ ed N | 
CHOCOOCOCH = 2 CHOG—=3.0, 22 CHO-+2C0; (i 
x we Vi 
CH, GH eeer CHs 
SG SS : 
CHO - -CH,CHOHCH, = CHOHA:. CH @ene (2) 
E @ 
CHa ere OH 
CH, —C—GH, + CH ='CH > CH — CH ; 
| | | | | ! 
OH cooH’cooH §=S\, COOH; (3) 
Chi. : 
OH 


CH — CH-+CH;CHOHCH; “> CH —CH, + CHs—C—CHs-— ment (4) 


| | | | | 
Stal COOH ye COOH OH 
CHe% | CHy Bee 
OH ale 
GHapOr clits 
Dveil | 
Cee 
7 N 
CHEUMIRO 


TepeOuHoBaA KHCJIOTAa. 


AleToH o6pa3yeTcs B pe3yJIbTATe peaKIH OOPbIBa WelM 3a C4UeT PasNKaJIOB 
CHs — C(OH) CHs. 

2,4-uHuTpodenHrngpason (333 uMn/MHH), BBIJeIeHHbIM Mp peak- 
WMH MaJIeHHOBOH KHCJIOTL! MH MeyeHHoro C™ jun3onponusnepkapOonata 
(39600 umn/mMuH) B He€aKTHBHOM H30MpPOMHJIOBOM] CIMpTe, Coep2%Ka JIMIIb 
0,8% aKTHBHOCTH MCXORHOM mepeKucn. 


Tlocrynuiio 
22 XI 1960 


IWHMTHPOBAHHAA JIMTEPATYPA 


1J.N. Pitts, RoL..Letsingen etal. si; AmeChem. Soca Sisal 06Se( 19505 
r. A. Pasysaes, JI. M. Tepmag, IT. I. ILery xox, JAH, 136,.Nes (1964), 
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Jokrnayge Arawemunun nayr CCCP 
1961. Tom 136, Ne 6 


oe ae 


XH MH $ 
JI. A. WWYKMHA, C. H. KAPA-MYP3A u I. ©. FPOMOBA 


HOBbIN METO NOJIYYEHHS S-AMMHOALLMJIBHbIX 
MNPOMSBOAHBIX NMENTHIOB WHACTEMHA 


(IIpedcmaeaeno akademuxom M. M. Llemaxunoim 21 1X 1960) 


Panee HaMH OblJIo MoKasaHo (1), YTO KapOoAHHMUAHHIM MeTO, CMHTe3a Ter- 

"HJLOB MOXKET ObITh C YCNeXOM MIpHMeHeH JIA CHHTesa O-aMMHOAaLMJIbHBIX Tpo- 
FSBOQHBIX MeNTHAOB CepHHa MH THPO3HHAa, OTHOCHILMXCA K THNY coe_uHenNh, 
f€aBHO TOJIYYHBIUNX Ha3sBaHHe Jencunentugzos (7, °). B Hacrosmem coobmenuu 
IPMBOAATCA JaHHbIe OTHOCHTebHO Hcnomb3oBaHuA N, N’-qumuKoreKcuKap- 
bOMMUMUAA Win CHHTe3a S-aMMHOALHIbHbIX MPOH3BOLHBIX MenTHAOB WuCTenHa, 
koTOpble WesecooOpasHo paccMaTpHBaTb B KauecTBe MpelcTaBuTeseli Tuosen- 
‘unenTuyAoB. Ilocnenuue mpecTaBJAIOT HHTepec B TOM OTHOUICHHM, YTO 3HaUH- 
"eJIbHad NaOWIbHOCTh S—CO-cBa3v MepKallToaluJIbHOu Ppynnp o6ycOBHBAaeT 
{X CMOCOOHOCTL K pa3JIMUHbIM NeperpyNMupOBKaM, KOTOPble MOryT OKasaTbcx 
qeOe3bIHTepeCHBIMH C OHOXHMHYeCKOH TOUKH 3peHHaA (7, °). 
_ Jo HacTostlero BpeMeHH OCHOBHBIM MeTOAOM MOJIyYeHHA HeEKOTOpbIX THOJel- 
‘MNeNTHAOB ABJIAMACb OOpaTHMaA peaKIHA MepeHoca AMMHOALLMJIbHbIX OCTATKOB 
: S-aMMHOAILMJIbHDIX MIPOH3BOAHBIX THOdeHOa Ha COeMMHeEHUA, comepxKarlne 
*BOOOAHYIO Cyibdruspusbuyro rpynny (*) *. Oram meTojom Opliu mouyyeHb! 
3-allWJIbHbIe, S-aMHHoallMJIbHbIe HM S-nenTHHble MpOM3BOAHbLIe WucTeamuuHa ('), 
“nyTaTuoua (*) u Kocdbepmenta A (1°). JLua nomyueHua S-aMHHOaLHJIbHbIX Mpo- 
I3BOMHBIX WMCTeaMHHa TIPHMeHAJIOCh TakKxKe CiaBJIeHHe XJIOpruspata WHcTe- 
aMMHa C XJOpaHruApHyamu amunoKucuot ("). Kpome Toro, B MTepaType onucaH 
tuntes S-aMuHoalvsbHoro mpousBozHoro N-dbopmusmpousBo,Horo uMcTeHHa 
KJIOPaHTHApHAHbIM MeTOJOM (?”). 

B mpefqiaraemMoM HaMM MeToge Co3faHWe MepKallTOalWJIbHOM PpynMMpoBKu 
ICYULECTBIAeCTCA KOHJeHCalHel c momouibio N, N’-quWHKsorekcniKapOoquuMH - 
ja abupa wucTenHcosepxKauiero nentTuya (1) c KapOoGeHsoKCHaMMHOKHCJIOTaMH 
Tl). Sram metojom O6pimH nowyyeHb! Sc*pupbi S-KapOoOeH3s0KcHaMHHoallAs- 
\-kap6o6ex30xkcn-L-nuctennnsranuuna (II]la — IIIs). 


CHsCHCONHCH.COOC2H; + CsHsCH2OCONHCH (R) COOH — 


as] 
SH NHCOOCH2CeH; 
(1) (11) 


CHsCHCONHCH,2COOC3Hs 


CeHiN =¢— NCgHit | | 
> oS NHCOOCH2C,H; 


docx (R) NHCOOCH2CsH; 
(Illa) R=H 
(1116) R = CHs 
(IIIB) R = CH (CHs)e 


* Ucxogupie S-aMvHoalHIbHbie MpOHu3BOAHbIe THOPeHONA TMOMyUaHCh B3aHMOeHCTBHEM 
XOPaHrHAPHAOB XAOprukpaToR aMHHOKHCJOT Cc THOpeHOsOM (°) HH MeTOJOM CMCIIAHHBIX aH- 
“HAPHAOB C MpHMeHeHHeM xsopyroubHoro apupa (7). TocmeqHHH Obi Take UCHONb3OBAH MA 
°HHTe3a PARA S-aMHHOALMDHBIX NPOHSBOLHBIX THOTIMKOMCBOH, THOMPOMHOHOBOH H HeKOTODBIX 


apyrux THoKHcnoT (°,%). 
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Cuutes coequnenui (Ula—IIIs) mpopogusca B yCOBHAX, aHaJOrMyHbIx 
onucaHHbM Hamu panee (1) 1a Nomygenua O-aMMHOalMJIbHbIX MPOM3BOHBIX 
MHMTHIOB CepHHa (2KBUMOJIeKYAPHble KOJIMYeCTBa peareHTOB, MpHcyTCTBHe 
IMpusuHa, KOMHaTHad Temmepatypa). Bo scex ciyyaix oOpas0BaBilMeca 
THOJICHMEMTUAbI ObIIM BbIBeJeHbI B KPHCTaJIMYeCKOM COCTOAHMM C XOPOIIHM 
BBIXOJIOM. . 

Takum o6pasom, N, N’-yuuuKsorekcul KapOolMuMUuy MosBosseT OcyilecT- 
BIIATh CHHTC3 COeMHEHHM, B KOTOPbIX AMHMHOKHMCJIOTHBI€ OCTATKH CBA3AHbI He 
TOJIbKO AMHIHOM HIM COXKHOSPUPHOH, HO HM THOSPUpHOH CBABbIO. 


SKCUIepPAMEHT AT b waa DTacCTb 


1 3Jtunopyt smpup N-kKapOoOen30KcCHLHUCTCHHA I- 
raumuuna (I) (cp. (%)). 5,7 r (0,008 mona) qHSTHNOBorO sdupa uKap6o- 
6eH30KcH-L-lLMCTHHMJIT IMMA (13, 14) p 125 mu MeTanowa, 2,5 r WHHKOBOHM Mb 
u 10 ma 4 N cepHoiw kucnoTpl KunaTaT 4 4aca. SaTem elle TeMbI pacTBOp 
(PHJILTPy!OT, OCaLOK Ha CPUJIbTpe MPOMbIBaIOT MeTaHOJIOM HM CUIbTpaT ynapH- 
BaloT B BakyyMe. BpimaBuiee BeWleECTBO OTPHJIbTPOBbIBaIOT HM IIPOMBIBalOT BO- 
nou. ea: (I) c KomMUeCTBEHHBIM BbIXOZOM; T. Ht. 118—120° (u3 BogHOoro 


stanona); [al —21,3° (c = 2% B men. yKcycHOM KucuoTe). 


Haiimeno %: C 53,22; H 6,14; N 8,20 
CysHapN205S. Baruncaeno %: C 52,92; H 5,93; N 8,23 


2, TlonyueHue S-aMHYHOAUHALBHHX NPOHSBORHHX 
ITHTMOBOTO 9MGupa N-KapG6o6en30KcuLUUCTeEHHH AT Au 
wuuHa. K pacTBopy 9KBUMOJIEKYJIAPHBIX KOMMYeCTB STHMOBOrO ai*pupa N-Kap- 
6o6eH30Kcu-L-1ucTenHHsrIMmMHa(1) uw cooTBercTBy1omeli N-kapOoOeH30KcHaMuHO 
KHcJIOTHI (II), pacTBOpeHHbIX B MHHHMAJIbHOM KOJIMYeECTBE alleTOHa IpHOaBJIAIOT 
SKBUMOJIeKYJIApHble KOHYecTBAa nMpHazuHa UN, N’-quWMKorekcusmkapOo2MuMn- 
7a, pacTBOpeHHOro B MHHHMAJIbHOM KOIMYeCTBe alleTOHa. PeakiHOHHY10 CMeCb 
OcTaBJISIOT Ha 24 yaca Ip KOMHATHOM Temmepatype. Brierusuryroca N, N’-an- 
IMMKJIOeEKCHIMOUEBHHY OTDHJIbTPOBLIBAIOT HW TIPOMBIBaIOT alleTOHOM. DusbTpaT 
yulapHBaloT B BakyyMe Jlocyxa, HM OCTATOK MepeKPHCTaJJIM30BbIBalIOT H3 COOT- 
BETCTBYIOWLEFO PaCTBOPHTEWA. 

Hwxe mpHBolates WaHHple o coequHeHuAXx (II]]a — IIIs), nomyasenupix no 
STOMY MeTOILy. 

OTHJOBbI acpup S-Kkap6o6ex30Kcuranmnsa-N-Kap6ob6eH30Kcu-L -1lHCTeMHM JIT IH- 
una (IIIa). Brixog 86%; T. ma, 120—122° (BogHEIi anetox); [a]#—21,2° 


(c = 2% B meq. yKCycHOH KuC.JOTe). 


Haligeno %: C 56,80; H 5, 


yay 
Cy5HogN3O03S. Bprancneno %: C 56,48; H 5,49; 


N 
; N 


OTHNOBbI sup S-Kap6o6en30Kcu-L -ananuu-N-Kap6o6eH30Kcu-L -IWucTeuHHs- 


rammnna (1116). Brrxog 68%; T. ma. 113—115° (CCla); [a] 8—32,9°—(c=2% 
B Jie. yKCyCHOH KycuJoTe). 


Haligqeno %: C 56,96; H 5.8 4 N 7,62 
CogHsiN3O0gS. Briuucaieno %: C 57,23: H 5,72; N 7,68 


OruNoBbI sup S-Kap6o6ensoxKcu-L -Banuu-N-Kap6o6eH30Kcu-L -McTeHHH- 
ruimuuna (IIIB). Boixon 65%; T. nu. 105—106° (CCla); [a]—41,0°—(c=2% 
B se. yKcycHol KkucsoTe). 

Haitigeno %: C 58,70; H 6,27;'N 7,35 
CogHgs5N308S. Baryucaeno %: C 58,62; H 6,15; N.7,32 


Unctury? Ovonormueckoit u MequIMHCKOli xuMuH ze 7 Tlocrynuso 
Akayemun mMequnaucKux HayK CCCP oy 22 IX 1960 
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Jloxnaygn AkawemMun Hayk CCCP 
1961. Tom 136, N 6 


XHMHA 


Jl. JI. WLYKOBCKAA, P. HW. MAJIbBUHK 
H 4JeH-Koppecnonyent AH CCCP A. J. METPOB 


CHHTE3 HW PEAKILMM ALLETHJIEHOBbIX KPEMHEYIJIEBOAOPONOB 


Panee Hamu ObIsIO ycTaHOBseHO ('), YTO B TeTparM~podypave peakiHys: 
HC = CMgBr -+- BrSi (CoHs5)s3 => (CoHs)3 SiC = CH + MgBrz 


ipoTeKkaeT C BBICOKHM BBbIXOJOM (85%) TPHSTHJICHMaleTHeHa, KOTOPbIM 
JlerkO OOpa30BbiBasl MarHuliopraHvyeckoe coeAMHeHHe, cmocoOHoe BCTyNaTb 
BO B3aHMOJeHCTBHe C KapOOHHJIbHbIMH COe(MHCHHAMH. 


O 


CH, = CH — che H 
— (CyH5)3 SiC = CCH (OH)CH = CH, 
Cc 


(CoHs,g SiC = CMgBr-> _| CH,COCH,C1 ee 
TS (GH sic BO CON cree 
O 


Js 
— (CsHs)3 SIC = C —C—— CH 


| 

CHs 
IlpoqonKasd STO UCCeAOBAHHe B HaCTOINeH paOoTe, Mbl CHHTeSHPOBaJH pa3- 
JIHUHbIe€ aleTHJIGHOBLIE KPeMHEeYFJIeBOAOpOAbI MW MOJIyYUHM HeKOTOPbIe HX 
NPOM3BOAHbIe 10 HM KecselyIouleH cCxXeme: 


2 Bin Spe C nema e 


O 
Cor VE. 
——-— R;SiC =C—C 
RsSiC = CMgBr — ‘ 
(CH,)3SiCl OH 
— R;SiC = CSi (CHa)3 


CH,=CH—CH,Br 
=> R3SiC = C — CH, — CH = CH, 


R = (CoHs)s Si—, (CeHz)s Si, (CHsHC,H;) Si, (CeHs)s Si — 


B kovleOaTeJIbHbIX CM€KTPpaX MOHO8AMeIeHHBIX CHJIMNALeTHIeHOB, coep- 
*KAULAX TPOHHYIO CBASb B O-TlOJIOXKCHHH K ATOMY KPe€MHHA, OOpaltlaer Ha cebA 
BHHM@HHe MOHWKEHHOe 3HaYeHHe YACTOTHI KOIeOaHUA C=C (oKom0 2030 cm“}), 
4YTO MOET ObITbh CONOCTABJIEHO C AHAJIOTMYHBIM MOHWKeHHeM yYacTOTEI C = C- 
KOJeOaHHi B BUHHICHaHax (7). B cmeKTpax TM3aMeNLeHHBIX CHJIMaleTHeHOB 
sTOT opekT BHIPaKeH 3HAYHTeIbHO MeHee pesKo (°). 

W.-K. cmekTpe (C2Hs)sSiC = C — COOH sBamenTHbim KoneOaHusam ruJ- 
POKCHJIa COOTBETCTBYIOT WIMpOKHe Tooch! BOmu3H 2630 u 2508 cm}: nosnoxKe- 
HHe STUX NOJOC, XAPaKTepHsylollee CHJIY BOMOPOAHbIX CBASeH, MOSBOUIHeT CUH- 
TaTb, YTO 9TA KHCMOTA ABJIACTCA HECKOJbKO OOslee CHJIbHOM, YeM MpeseJbHbIe 
aulM@aTuueckue KUCJOTHI (HO caGee, YeM JBYXOCHOBHEIe). CpaBHeHHe KOHCTaHT 
AMCCOMMAMMH TPHITHJICHIMJISTHHMIKApOOHOBOH H yKCYCHOM KUCJIOT MOLTBEPxK- 
AaeT STOT BBbIBOI. 
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TaOnuuna 1 
MRp 
; iT, xe 
a Coequnenne De KU 2G % : 5 ae 
3) = st 3 * 
a = maa Rs a iG] a 
= A, = 3 i a = 
EAE 2 | 
1 | (#-C,3H,),SiC=CH 97—97,5 20 1,4376 | 0,7980 | 59,95 | 60,59 77 
2 CH,(H)C.H, SiC=CH 925 42 41,5159 | 0,9169 | 48,17 | 48,59 59 
3 C,H,(H)CsH;SiC=CH 90 17 1,5164 | 0,9164 | 52,76 | 52,87 58,5 
4 | (CeHs)sSi(C=CH), _ 78-79 84 | 41,4393 | 0.8147] 44,03 | 44,52 | 34 
5 (#-C3H,)2Si(C= CH)» 77,5—78,5 15 1,4429 | 0,8094 | 58,71 | 53,82 — 
6 (C2H;);SiC=[C—COOH 132,2—132,8 38 1,4682 | 0,9539 | 54,29 | 53,30 50 
7 | (4-C,;H,);3SiC=C—Br} 115,5—116 14 1,4740 | 1,0688 | 68,73 | 68,68 80** 
8 CH,(H)C,H;SiC=C—CH,—CH=CH, 120,5—120,7 13 1,5280 | 0,9258 | 61,97 | 62,47 64,5** 
9 | GH) G.H-SiC=CSi(CH;), 129—129,5 27 41,5039 | 0,8968 | 72,412 | 72,27 58 
10 | (CH,(H)C.H,Si)sc=C 166 6 | 4,5579 | 0:9840 | 87730 | 87302 | — 
44 1°(G,H,. (EOC. H,$i),C=C 172—174 3 | 41,5508 | 0:9732 | 98:53 | 96/88 | — 
12°} (C.H;),SiC=CH *** T. Tr. 48,5—49] 1,5 — — 


* . BY + 
MRp ppy Pacc4uHTbIBaacb NO Moremi, 


** BuIxXOW pacC4HTaH Ha BCTYNMBIUH B peakKUMIO KpeMHeyraeBO,Opon. 
*“« B ornvune OT TPHaJIKHJICHAUNAeTHIeCHOB STOT KPpeMHeyrseBOAOpOR werko rugponusyetca Bogod, 


Marke Ha xogopzy, c o6pa3s0Banuem (C,H;),SiOH c T. nm. 152—164°. 


Bo Bcex CHHTe3aX MOHO3AMeIILCHHbIX KPpeMHEealleTHJICHOB TIOJIYUaJIMCb B He- 
60IbIUMX KOJM4YeCTBAX COOTBETCTBYIOUNIMe TH3aMeULeHHble alleTHJICHbI. 


B ta6n. | tpHBefeHb!l CBOMCTBa CHHTC3HPpOBaHHBIX aJIKUJI- HW aJKHJ- 


APH JICHMJIMOHOAaLeTHJICHOBbIX YreBOROposoB THMIa — Si—C= CH, nexoroppix 


vA 


a 
M3 IIpOM3BOAHbIX THNa — Si—C=C—® (rge ® = Br, COOH nu gp.), qusa- 
2 } 


\ 


5 . ‘XN 
MeLICHHbIX MOHOALLETHJICHOBbIX YrueBOMOpowoB Tuna —Si—C=C—Si—, 


4K Ss 
a TakKKe OuaJIKHIAMSTHHHICHaHOB Tuna RSi — (C = CH)p. 


IKCMePUMeHTAaATbHAA Yael. 


CuutTe3 TpuNnponnaAcHAUMNaneTHMeHA (A-C3H7)3SiIC =CH (1). 
STHHUAMarHHhOpomuy Obi upurorosyieH no Jixoucy (*) “3 10,0 r Maruua, 
50,0 r 6pomucToro sTusa Mu alleTusieHa B 310 Ma cyxore TeTparuypowypana; 
3aTeM Obln0 WoGaBpsmeHo 60,5 r tTpHIponmumOpomcnsiana. CoyepxkuMoe KOJObI 
mepemMemiMBasiocb 10 vac. H paswiarasocb HacbileHHbIM pacrBopom NH,Cl. 


Haiigeno %: C 71,62; H 412,49; Si 15,65. 
CyH2Si. Beraucteno %: C 72,50; H 12,10; Si 15,40 


AnasoruuHo Obl IIpHFOTOBJICHbI (H*CgH,y)o'Si (C = CH), (5), 
C.H; (H) C,H;SiC = CH (3): 


Hatigzeno %: C 75,2 
C,)Hi:Si. Beryucmeno %: C 


CH, (H) C,H;SiC = CH (2): 
Hatineno %: Si 18,7 
CoHySi. Brraucneno %: Si 19,14 


(CsH5)2 Si (C = CH)2 (4): 
Hatigzeno %: C 
| CsH2Si. Beravcmeno %: C 


P NaGerips SiC==CH (12): 
vs ; Hafizeno %: Si 10,0 
CooHiSi. Beruncaeno %: Si 9,9 


7,64; Si 17,20 
1300; Si? 07,50 


0,40; H 8,96; Si 20,32 
0 H 8,88; Si 20,16 
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Cuutes3 (CsH,)sSiC =CBr. K  tpunponuacnmmasTHHHMarnHhopo- 
wuny (13 2,4 marausa, 12,0 6pomuctoro stusa uv 18,5 r (1)) B a6c. adupe mez- 
J@HHO TIPUKalblBaJIOCb 8,0 r cyxoro 6poma TIpH NepeMewIHBaHHH HM OXJIaxKye- 
nun COz. Ilo mepe qoOaBseHua Opoma BbIMayqan ocagzokK MgBre. Coyepsumoe 
KOJOb! 3aTeM THAPOMM30BaNI0Cb pa3s6aBeHHOH HCl, mpombiBaiocb HacbilleH- 
HbIM pactBopom NaeCOs, BoxOH HM CyMMJOcb. Opup OTTOHAJICH WM OCTAaTOK pa3- 
roHaAIcA B BakyyMe. Bpigenen (7). 


Hatizeno %: Br 30,17 
Cy,HaSiBr. Buruucaneno %: Bi 30,06 


Cuute3 (CeHs)sSiC = C — COOH (6)*. V3 2,9 r marnua, 14,0 r 6pc- 
muctoro aTHia uw 17,0 r (CaHs)sSiC = CH B a6c. acbupe OblI MpHroTOBeH TPH- 


ITHJICHJIMJISTHHU.AMAarHHHOpOMH, KOTOPbIN 3aTeM BbIJIMBasICA Ha 0,5 Kr Wpo6- 


enol COz. Tlocne o6puHo O6pa6oTKH pasroHKoH BbijemeHo 11,0 r (6). OkBu- 
BaJICHT HeliTpasusallu ', HaWeHHbIi THTPOBaHHeM 0,1 NaOH, coctaspua 187,8; 
3KBUBaJICHT HeHTpaslH3aluu, PaBHbl MOJIeKyJispHOMy Becy, 184,3. 

U.-K. cnextp v (cm7,: 735 (0. c. aB.), 797 (0. c.), 965, 968 (0. ex.), 977 (ep.), 
1013 (c. aB.), 1070 (ca.), 1157 (c1.), 1246 (cer), 1265" (ores Lbo(O cm), 
1378 (ca.), 1390 (cp.), 1412 (c.), 1468 (cp.), 1695 (0. c., Ha Kpaax Hepaspe- 
uienuple Makcumympt 1665 u 1695 cm 4), 2180 (ep.), 2508 (cp.), 2630 (cp.), 
2765 (o. ca.), 2820 (cp.),°-2898 (Onc 2020 Oncaea io (0, Cy ho UU Cpe 
(hone 2975). 

Tonoctt 2630, 2508, 1695 u 1265 cm?! cBa3aHbI Cc KONeOaHHAMH Tpyniibl 


‘A 


, kowe6aHuam cBa3su C == C orspeuaet nouoca 2180 cmt, ouenb cHIbHbIE 
‘OH 


nosocbl 1246 u 797 cm! cBueTeNbCTBYIOT O HaMuHH rpynnbl Si(C2Hs)3. Bawa 
wouly4eHa cepeOpxHad COMb KHCJIOTHI, KOTOPad B CYXOM Ble CHJIbHO B3pbIBaeT. 


Hatigeno: %:"'C' 58,66; °° 9320; "Si 15,25 
CoHygSiOy. Baruncaeno 0%: C 58.6655E Sa/omoitose 


Cwuute3 CHs(H)CeHsSiC = C — CHe2 — CH = CHa (8). K marnunop- 
raHHueCKOMY COeAMHEHHIO, TIPHrOTOBJeHHOMY H3 2,0 MarHus, 12,0 6pomucToro 
gtuna wu 11,02 r (2), qo6aBnanocb 11,0 r 6pomuctoro anmuna. Coepxumoe 
KONOBI KHNATHIOCh 5 “ac. B scupe, 9Hp OTTOHAICA HM OCTATOK HarpeBavica 
“qac Ha BOLAHOH OaHe. PasmoxKeHHe KOMMVIeKCa VM JlabHeiad O6pa6oTKa mpo- 
H3BOMaCb OGbINHbIM MyTeM. 

V1.-K. cnextp v (cm): 731 (¢.), 748(C:), 837 (0.°C. 8882 (6.%c:)/7 916 (c.), 
928 (cp.j, 991 (c.), -9981(c.), 1034-(el) 71087 (cat) SL Tome), OLIS6 (eae 
1253 (cp.), 1282 (c1.), 1315 (cm.), 1420 (cp.), 1430 (cp.), 1650:(cp.), 2170 (e.); 
2200 (c.), 2817 (ca.), 2854 (0. ca.), 2891 (ca.), 2918 (c.), 2970 (cp.), 3021 (cp.), 
3057 (cp.), 3074 (cp.), 3096 (ca.). Tlomocpr 2200, 2170 cm! cBa3aHbl, o4eBHI- 
HO, C BaJleHTHDIMH C = C u Si —H koneOanuamu (dsin 916 cm 4). TMornome- 
nue y 3096 u 1650 cm! cBuyeTenbcTByIoT O HanMunM C = CHearpynnt. 

AnanoruuHo Obi mpurotopjeH CHs3(H)CeHsSiC= C — Si(CHs)s (9). 

V1.-k. CNeKTpbi CHATbI H HHTepnpeTHpoBaHb! A. H. Jlasapepnim, KOoTOpomy 
aBTOPbl MPHHOCAT Py6oky!o GsarosapHoctTp. 


Tlocrynuso 
28 XI 1960 
UMTHPOBAHHAS JIUNTEPATYPA 


‘i. J Ulyxeseckaa, A. 0. Merpos, YHss. AH CCCP, OXH, 1958, Ne 8, 
1011. *10. 1 EB repos, Tp. koHdep. XUMHA H MpakTHueckoe IpHMeHeHHe KpeMHeopra- 
HMUECKUX Coen., B. 3 (1958). 36a. Th Wer pop Jie. Wry sRiopesc Keassn ONmN ene On 
pos, JAH, 93, 293 (1953). 4-E. Jones, LoS kattebolet W riti ne, J/Chenm 
Soc,, 1956, 4765. ; 


* I[px mponyckanun CO, B TpHsTHICHAMASTHHHIMarHHiOpoMuy HaMH ObWIH nomyyeHbi 
KPHCTaIbi, KOTOPbIe pasJiaraloTcA NpH NeperonKe MH OMpeseeHHH TemMepaTypbl MaBeHHA. 
STHM KPHCTA/IaM Mbl NPeANOMORKUTEMbHO MpHNNcaIH tbopMywy KHcsOTEI (2), 
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XHMH # 


P. Jl. SPJIUX, C. B. JOBPOBOJIBCKHH u A. H. KOPOJIEB 


KATAJIMTHUECKHE MPEBPAINEHH SI 
N,N-JIMAJIK WJIW AK JIOTEKCHJIAMHHOB 


(ITpedcmaeaexo axademuxom 5. A. Kasanckum 27 1X 1960) 


JlaHuple JIMTepaTypbI OTHOCHTeIbHO KaTaJIMTHYeCKOrTO rapodasHoro jerHul- 
PHpOBaHHA AMHHOB UcyepmpbiBaioTca padotamu A. A. Bananyuuac corp. (', 2), 
3aHMMABUIMXCA JerHPpHpOBaHHeM MepBHUHbIX aNHaTHyecKHX AMMHOB Ha Me- 
_ TaJIMYeCKUX KaTaJIMsaTopax. CoracHo 9THM paOoTaM, aMMHbI IPH Jeruipu- 
| pOBaHHH OTINeNIAIOT MOJIEKYAY BOOposa c OOpas0BaHuem C = N-cBa3u: 


IIpespameHHe aMHHOB B KeETHMHHbI MOMKET OCYIIECTBIATHCA, KAaK 3TO BULHO 
M3 CX€MbI, JIHIMb B Cly4ae NepBHUUYHbIX HJIM BTOPHYHHIX amuHos. II pescTaBasaso 
OOOH MHTepec H3yyeHHe JernH{PpHPOBAaHHA TpeTHYHLIX AMMHOB, [JIA KOTOPHIX, 
TlO-BUAMMOMY, HCKJIOUeHA BO3MOXKHOCTb OOPas0BaHHA KeTHMHHOB. B HactTos- 
‘IeM COOOULEHHM TpeACTaBJeHbI pe3yJIbTAaTbl UCCeOBAaHHA KaTaJIMTHYeCKOrO 
erHApHpOBaHHA TpeTHYHbIX aMHHOB Ha TmpHMepe N, N-jumetuu- u N,; N-au- 
STH JIM KJIOPeKCH aMHHa. 

PeakuUHA MpoBosHiach Np aTMOocdepHOM JaBJIeHHH, B TipOTOUHOH cucTeMe, 
B HHTepBale TemnepaTyp 220—300°. Katanusatop — 20% CuAlsOs mpuro- 
TOBAAICA MponuTKoH AlsOs pacTBOpoM HHTpaTa MeM C HocweLyoulHM Mmpo- 
' KaJIMBaHveM pu 360° u mpv BoccTaHOBJeHHH BOOpoyom mpH 250°. B nepsoii 
yacTH paOotnr Hccsefopasica N, N-quMeTHJIMMKJIOreKcHJiaMHH, T. KHN. 158— 
159°, na 1,4530. JIuteparypHple Janupie (°): T. Kun. 158—159°, ne 1,4528. 

B pesybTaTe KOHTAKTHpOBaHHA ObIJIM NOJYYeHbI KUAKUA KAaTAaIMsaT U a3, 
TpecTaBaoului coOoH 4ncTHli Bosopox. KucsoTrHpiit ruyqpoiu3 Katasusata 
MIpWBesl K BbIeeHHIO «KeTOHHOM uacTH», cocTosulel, CormacHoO aHauusy, H3 
WMKJorekcaHona Mu 2-meTHmNKsorekcaHoua. Ilocequuh HeHTHpULMpOBAaJICHA 
B Buse 2,4-muHuTpoteHNATHApasoHa: opaHxK. aMcTOUKHM (cH), T. mI. 135°. 
JIurepatypupie wannpie (4): T. mt. 135°. 

Hatineno %: N 19,19; 19,05 
CysHigsNaOu. Boruncaeno %: N 19,16 


B noucKax ycuOBHi, O1aronmpHATCTBYIOWWMX YBeJIMYCHHIO BbIXOa KeTOHOB, 
UCHBITHIBAJIOCh pa3sOaBsIeHHe HCXOAHOrO aMHHa BOAOPOAOM, a30TOM H TlapaMH 
Bobi. Jlyumme pesysbTaTbI HaOOLaIMCch MpH pasOaBseHHH TMapaMu BO/IbI: 
B 3TOM Culy¥ae B KeTOHDI MpeBpatjanoch 85—90% N, N-aqumerHsAKsoreKcHs- 
aMHHa, B3ATOrO Ha IpeBpalleHue. 
| Jit pasqenbuoro onpesxeseHuA WHKJIOPeKCaHOHa MH 2-MeTHVIILMKJIOreKCaHOHa, 
HAXOJANLMXCA B CMeCCH, IIPHMeHANACh yMpOMeHHaA MeTOAMKa, OCHOBAHHaA Ha 
oOHapyKeHHOM HAMM TpyAHOH pacTBOpHMOCTH CemuKapOasoHa 2-MeTHJILMKJO- 
rexcaHona B 40% cnupte. Ilo sTOMy MeTOAy B «KeTOHHOM YaCTH», BbIeeHHOU 
M3 ONbITa, OKCHMHpOBaHHeM OMpesemAJIOCL OOULee COMepAaHHe KETOHOB, 3aTeM 
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B OTICIbHOM mpode olpesesAJOCb KOuIM4eCTBO 2-MeTHVJILMKJIOreKcaHoHa H, 
HAKOHEL, MO pa3HOCTH pacC4HTHIBaAJOCh ComepwKaHve UMKNOreKCaHoHa. B paze 
OMbITOB HCCeLOBalaCb 3ABHCHMOCTb BbIXOJa KeTOHOB B pacyeTe Ha MpOmylleH- 
ubIii AMMH OT TeMMepaTypbl M cTemeHH pasOaBseHuA Napamu Bomb. HarpysKa 
Ha Katanusatop N,N-AuMeTHJIMKJOreKCHaMHHa BO BCeX OIIbITAX Obiia 
nocrosHHol — 100 r/a-uac. Pe3yabTaTbl! STHX OMNbITOB MpefcTaBJIeHbI Ha 
puc. | u 2. 

B HeCKOJIbKUX OMbITaX MPOBOAHMOCb BbIeJIeHHe CMeCH AMHHOB, OCTAIOILUXCA 
B KHCJIOM FHpOuIM3aTe Mocse OTTOHKH «KeTOHHOH yacTu». Kak moKasaul aHaJu3, 
emecb cocTossla H3 HempeppamenHoro N, N-qumeruiuuksorekcusaMuHa, [H- 
MeTHJIaMHHa H MeTHJaMHHa. 


%o 


100 
100; 
3 
8 8 
S SN 
x S 
ES =x 
8 3 
3 & 
“i s 
i} 10 HoD(2-mane) 200 250 300° 
4 QmMuH.(2-Mo7b) 
Puc. 1. SapucumocTb BbIxoja Puce. 2.3 aBHCHMOCTb BbIxojla Ke- 
KeTOHOB OT CTenmeHH pa3baBuie- TOHOB OT TemmepatypbI. Momsp- 
Hus mapaMH Bomb mpH 280°: Hoe OTHOUIeHHe aMHH : BOLa 
J —cmecb  keronos, J// — Jeiceali) I —cmecb KeTOHOB, 
2-meTHJIMLUKJOreKCaHoH I] — 2-meTualuksorekcaHoH 


VMisyyenne KaTaJIMTHYeCKOrO MpeBpallleHua OblioO MpoOLoJKeHO Ha TipHmepe 
N, N-qusTHsMKorekcHiamMuHa, nosyyenHoro mo (°), T. Kum. 193—194°, 
JIurepatypHple anHpre (°): T. Kun. 193°. IIpH 280°, o6bemHol cKopocTu 
0,1 uac-t uw MOJIAPHOM OTHOWeHHH amuH : Boa |: 10 Oba MomyueHa CcMecb 
KeTOHOB, CosepKaulaa mpHmMepHo 30% 2-sTHmmHKAOreKcaHoHa HU 70% IWHKJIO- 
rekcaHoua. 2,4-J.MHUTpoeHHJIrHApason 2-9THJIMMKJIOreKCaHOHa — APKO-Kpac- 
HpIe uTibl (cm.), T. na. 161°. JIurepatypHpie qaHupte (°): T. ma. 162°. 


Hatigeno %: N 18,28; 18,48 
CyaHysNaOz. Botuucneno %: N 18,30 


Takum o6pa3o0m, pe3yulbTaTbI HACTOMMLErO HCCIeEOBAHHA MOKaSbIBalOT, UTO 
N, N-,WakWJIWMKJIOreKCHJIaMHHbI B MpHCyTCTBUM apoB BOAbI Ha KaTaJM3aTope- 
Cu — AloOs nperepnepator KaTamuTHuecKoe peBpallleHHe B CMeCb JByX KeTO- 
HOB — IMKJIOrekcaHoHa HM 2-asIKWIMMKJoreKcaHoHa. MoxkHo mpesnoJloxKuTh, 
4TO T€PBbIM STANOM IipeBpalleHHA ABJIAeTCA MeruAPUpoOBaHHve WHKJIOTeKCAHOBO- 
ro apa c oOpasoBaHHem a,8-HeHAaCbIIeHHOrO aMHHa: 


CorslacHo aHHbIM MTepatyppl (7, *), a, B-HeHAaCbILeHHbIe aMUHBI, Soslee u3- 
BeECTHbI€ MOJ| HA3BAHHeEM CEHAMHMHOB, OOJIaalOT APKO BbIPAaKeHHOM CKJIOHHOCTbIO 
K PeaKIMAM 3JIeKTpOMUIbHOrO 3ameuleHusa y 8-C-atoma. Kpome Toro, eHaMHHbI 
CHOCOOHLI OY€Hb JIETKO THAPOJIM30BaTbCA BORO cC O6pasoBanvem KapOoHMJIco- 
AepKaniux coeyqunennit (°), 

C y4eToM yKasaHHbIX CBOMCTB CHAMMHOB OTKPbITOe HAMM KaTaJIMTHYeCKOe 
ipeBpallleHve Mosly4aeT cyuleqyioulee OObACHEHHE: MepBOHATAaIbHO OOpasyloulni- 


ca eHamHH (I) neperpynnmpospipaetcs B B-anKHseHamuH (II), KoTOppI 3aTem 
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puaponyayers € oOpasoBaHveM 2-aKHIMMKsIOreKcaHoHa; BCerga npucyTcr- 


|BY!OllMii B CMeCH WMKJOreKkcaHOH OOpa3yeTcA mpH ruqpommse enamuna (I): 
} 
3 


ya & R 
N N NZ 
Se: N S 
il ie an 6 
S 
I | I] R 
HO HO 
{ 
O R O 
Hee A 
a NH +R — NH: 
\ x 
R R 
HayuHo-nccleqoBpaTeibCKHH HHCTHTYT Tlocrynusio 
OpraHHy¥ecCKHX NOJyMposyKTOB HW KpacuTeviet 26 IX 1960 


um. K. E. Bopoutmsosa 
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Howaaye Akagemun nayr CCCP 
1961. Tom 136, Ni 6 


XHMH 


T. H. KOP)KEHKO u A. K. JIATKOBEL 


~CHHTE3 HEHACbILEHHbIX KPEMHAMOPrAHHYECKHX MEPEK HCE 


(ITpedcmasaeno akademuxom B. A. Ap6y3oee1m 28 1X 1960) 


Hapszy ¢ oprannueckuMH nepeKHCHBIMH COeMHEHUAMM B MoceqHee BpeMsA 
MpOABJAeTCH MHTepeC XMMUKOB K pa3JIMYHOrO Tuma KpeMHMMopraHMyecKuM 
Me€peKHCHBIM CoeqHHeHHAM. Bnepspie nowysyeHve KpeMHUMOpranvyecKuXx Mepe- 
KMCHBIX COeAHHEHHH TuMa (R)sSi —OO — Si(R)s (I) u (R)sSiOOH (II) yno- 
MHHaeTca B tlaTeHte beppu ('). Ilo3xe Baxcea u Jleiisuc (?, *) nogpoOHo oxa- 
pakTepH30BaJM pA Mepekuceli cMewiaHHoro Tuna (R)sSi — OO — C(R)s (III). 
B paOote Tana u Merunurepa (*) u3naraerca nomyyenne MU xXapaKTepucTHKa 
3TUX BUOB COeIMHEHHM: MepBble Ba — CHHTe€3MPOBaHbI B OCHOBHOM B3aHMO- 
JeUCTBHeM TPHAJIKUJI- WIM TpHapHJIMOHOXJOpCHsaHOB C MepeKHCbiIO BOsOpoLa 
WIM Me€peKWCbiO HaTpHA, a TpeTHH Tum —c amkKHATMApomepekucamu. Hapagy 


_C 3THM MIPHMeHsAJMCh U OPHrHHabuHble MeTogp. Tak, B matente (+) nepBbilt THN 


TlepeKHceH pPeKOMeHJLyeTCA MOyUaTb B3aHMOJeHCTBHeEM MOHOCHJJaHOJIOHATOB 
HaTpHA C XJIOPOM HIM Opomom, a B paodoTe Ilauxa u Lladdepa (°) — u3 TeTpa- 
aJIKMJICHAHOB 4epes CyJIb(aThbI, C MOCeLYIOULUM B3aHMOMeHCTBHeEM CyJIb~aTOB 
Cc mepeKHcbio Bosopoya. Tperui — cmellaHHbli THM — 39TH xe aBTOPbI HMouWy- 
yasIM peakIMeH TpHaJIKHJICHIaHAMHHOB C aJIKHJIPMponepeKucaMau. 

Cy NO JIMTepaTypHbIM JaHHbIM, KpeMHHHOpranuyeckHe MepeKHCHBbIe CO- 
CMMHEHHA OTJIMUAIOTCA OT OpraHWyecKHX PpAOM ocoOeHHOCTeH: NMOHMKeHHOH 
TepMMYeCKOH ycToHuNBocTbio (*, *), CKJOHHOCTbIO K NeperpynmupoBkaM, Kak 
3TO TOKa3aHO B padote Baxcevia u Jleteuca (*), a TakxKe xapaKTepoM HHdpa- 
KPaCHbIX CMeKTpoB (’). 

Astophi (°, 4) peKoMeHAYyIOT IpHMeHATH 9TH COCMHHEHHA JIA HHVIMMPOBaHus 


TIOJIMMepu3alinn, a TakyKe Kak OKUCJIMTeCJIN. 


V3 o630pa muTepaTypbI BHAHO, TO ellie He OblIH CHHTe3MpOBaHbI MH UCCJIe- 
JOBaHbI HeHACHIINLeHHbIe KPeMHHMOpraHnyeckHe MepeKHCHbIe COeAMHeEHHA, CJje- 
JLyeT OTMETHTb, TO M OpraHvyecKHe HeHACHIIIeHHbIe MepeKHCHble CoeLMHeHHA 
OCTAaIOTCA elle MaJOH3y4yeHHbIMH. Mpl nocTaBHJiM nMepey coOoh saauy cuHTe- 
3UPOBaTb PA HEHACHIINLCHHBIX BHHMJIbHBIX KP€CMHHMOpraHWyeckHX MepeKHCHbIX 
cCOeCMHEHHH TpeTbero CMelaHHOoro THMa, OCOmleH bopMyvIbI 


R CH, 
| | 
CH, = CH — Si —OO —C —CHs, 


| 
R CHs 


C OMHOH, JByYMH WU TpeMA epeKMCHbIMH TpylaMu. 
Tlomyuenuve MoHOoTpeT.-OYTHANeC Pe KHCEMECTH IB U- 
HH IOTHUMCHMIAHA 


CH, = CH & SiCHa (GHp OOGGHas: 


Vicxogubiii MeTHIBUHHJISTHIXOpCHaH HAMM CHHTe3MpOBaH B3aMMOeHCTBHEM 
MeTHIBUHUIUXJOpCHiaHa C STHJIMarHHHOpoMufoM C MocseLyiomjen xapaKTe- 
PUCTHKOM ero MO CoepxKaHHIO XJOpa, KOTOpPOrO GbIIO HaliqeHo 26.2% (Teoper. 
26,4%). 
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Cunte3 MepeKHCH OCYHIeCTBAAICA CuleLyIOuluM OOpa3om. K oXJlarKCHHOMy 
mo —3° pactsopy 27 Fr cBexkelleperHaHHOrO MeTHJBHHHJSTHAXOpcumaHa B 
150 ma nerpovieHoro acupa (T. Kun. Ao 30°) Ip sHepru4yHoM NepemeniMBaHHN 
no Karam upwOapsismacb cmecb 18 r Tper.-OyTHmruyqponepekucn (100%) 
vu 15,8 r nupuazuna B 50 Ma neTpomelnoro supa. Peakuua mpotekaa 9Hepruy- 
HO, HO TemiMepaTypa peaKUMOHHOM cpelbl yepxuBaacb He Bpe 0°. Ilocae 
npHOaBJleHusa H MocJeLyioulel 3-4acOBOH BbIep%KU IPH KOMHAaTHOH Temilepary- 
pe ocalok rHpoxopHya NMpwyunHa yaiaJicA BOWOH, OpranuuecKuli cwon 
IPOMBIBAJICA BOLOH M CYWIMJICH Hall CepHOKHCJIbIM MarHHeM. SaTem mocae oT- 
rOHKH acpupa MepeKHCb MeperoHsAacb B BaKYyMe IIpH 4 MM YT. cT. H TemMepa- 
Type Kuneuua 31°. Beero nosyseno 22 r mepekucu. Ilomyyennaa nepexkucb— 
Mpospaunad %KULKOCTS CO CeMyiouleh XapakTepHCcTUKOH: nv» 1,4206; dz 0,8565; - 
620 24,22 muH/cm; Mos. Bec (KpvHock. B CeHe) 179, Beranca. 188,32; MR 55,74, 
BHIUMC. 50,96. ; 

Hatimeno %: C 57,28; H 10,88; Si 14,83 
CoHo, SiOz. Brraucneno %: C 57,40; H 10,70; Si 14,90 


AKTHBHBIM KHCIOpOL OMpelesAsicaA WOJOMeTPpHYeCKHM MeTOJOM: HaiiqeHo 
8.4%, BprmucneHo 8,49%. T. pasn. 173°. 

CrpoeHve CHHTe3HpOBaHHOH MepeKHCH MOATBep*alocb ee BOCCTaHOBuJe- 
Hue: 5,8 r NepeKHCH BCTpAXHBaJOCb B TeyeHHe 6 4ac. pH KOMHATHOM Temmepa- 
Type c 6 r GesBOLHOrO CepHHCTOKUCoro HaTpHsa B 40 Ma Bomb. Tloce 30 Muu. 
CTOAHHUA BePXHHM COM OTMeNAICA, CYLIMJICA HM MOfBepralcA pa3sroHKe mpu 
aTmocdepHom Jlapmenuu. Tlonysensi Tpu dpaKkwuu: T. kun. 75—82° (n = 1,388); 
82—120° (n = 1,395) uw 120—145° (n = 1,429). Tlocne nostopHo pasronKu 
nocwenueli nowyvena dbpakuua c T. Kun. 134—136° (n> 1,4321), mpunataa 
HaMH 3a MeTWJIBMHHMITHICHIaHON. IIpH pa3sroHKe BOHOrO CJIOA BbIJeeH 
TaKKe TPeTHYHbIM OYTHJIOBbIM CMMpT. 

Ilomyueunue AU-TpeT.-OYTHANE€ PeCKHUCHMETH IB UH- 
HH ICHNaHA 

CH, = CH — Si (CHs) [— OO — C (CHs)a]o. 


OnucaHHbIM BbIlie MeToxoM H3 21,2 r cBexKelleperHaHHOTO MeTHJIBHHH AUX s0p- 
cuana (d = 1,09, xnop 50,3%, Teop. 50,2%) u 27 r Tper.-6yTHmruazponepeKucu 
B IpucyTcTBHH 23,8 r nupHazuna nomyueno 18,8 r mepexucu c T. Kun. 90—91° 
(20 mM pt. ct.) mpu 79° (11 mm) u 41—42° (1 mm). Ilepexucb — xxugKoctTb co 
CJIeLYIOUeH +XapaKTepHCTHKOH: ne 1,4210; di 0,9206; o 24,83 auH/cM; MOU. 
Bec: 243,5, sBamHen. 248,37; MR 68,42, Beraucn. 68,27. 


Hatigeno %: C 53,13; H 9,89; Si 141,44 
Cy,HosSiO,g. BrtuncneHo %: C 53,19; H 9,74; Si 141,30 


AkTHBHOrO KUCcsIopoqa HalifeHo 12,64%; BrraucmeHo 12,88%. T. pasa. 
150,5° (co B3ppbIBOM). 
Tonmyuenue Qu-Tpet.-6yTHANepeKHCLBUHU AST S- 
Crit a rea 
CH; = CH. Si (Gilly [100 =e eae 


Mcxoq Hpi BAHMJISTHILUXJOpCHaH CHHTe3MpOBasICH HaMM JeHCTBHeM 3THJIMar- 
HHHOpOMHAOM Ha BHHWJITPUXJopcHiaH B a6c. adbupe. Ilocue BpieneHua u 
pasrouKH Obl NOJyYeH BUHHJISTHIAUXJIOpcuiaH c T. Kun. 123° u comepxKaHvem 
xslopa 45,9% (Teoper. 45,7%). 

Satem u3 23,3 r BHHMJISTHILUXJOpcuiana u 27 © Tper.-OyTHIrHAponepeKucn 
B IIpHcyTcTBuu 23,8 r MHpHAMHa NO OMMCaHHOM BbILIe MeTOMMKe Mowyuena mepe- 
KHCb, KOTOpad Meperouadacb MpH T. Kun. 63° (2 mm). IlonyueHHad nepekucb — 
MpospayHad %WKUAKOCTh Co culeqylouleH XapakTepHCTUKOH: ne 1,4241; Ges 0,9112; 
020 25,75 AuH/cM; Mow. Bec: 256, Berauca. 262,4. 


Hatimeno %: C 54,75; H 9,88; Si 11,06 
CypHagSiO4g. Buruueneno %: C 54,93; H 9,99; Si 10,69 
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MR 73,49; Bpraven. 72,92; coepxanve aKTHBHOrO KUCOposa HaiiqeHo 12,3%, 
BBaHcT. 12,19%. T. pasa. 159° (co B3ppiBom). 
Hlomyueuue Tpu-Tpet.-6yTHANepeKUCEBUHU ICH- 


maHa 
GH, = CH Si [00 © (CHS )as. 


V3 16,2 r cBeweneperHaHHoro BUHHJITpuxXsopcusmana (d = 1,27, xnop 65,8%) u 
27 Y TpeT.-OyTHIruAponepeKucH B IpucytTcTBuu 23,8 r MHpHAMHa To ynomsaHy- 
TOM BbIIe MeTOAHKe lOJlyyeHa NepeKHCb, KOTOpad pH pasroHke B BakyyMe 
| (1IpH MponyckaHHu yepes KalMJIAp agoTa) MeperoHaAach B mpemenax 75—80° 
(1 mm). IIpm nopropHolt pasroHke pv TOM xe OCTATOUHOM JaB/eHHu OTOOpaHna 
‘ppakiyua mpu T. Kun. 78° B KosmuuectBe 13 r. IlonyaeHHaa mepekucb — mpo- 

. 5 2.) 20 420 
3pauHaA XKMKOCTS CO CJlefyIOWeH XapakTepHcTUKOH: np 1,4237; d; 0,9576; 
O20 25,96 auH/cm; mow. Bec: 317, Bomuca. 322,57; MR 85,838; Bpmaucr. 85,22. 


Hatineno %: C 52,03; H 9,14; Si 8,68 
CyaHgoSiOg. Beruncneno %: C 52,15; H 9,38; Si 8,70 


-AKTMBHOTO KHCJOoposza Haiifeno 14,2%, Beruuca. 14,89%.: T. pasa. 147,5° 
(CO B3PbIBOM). 


JIbBOBCKHM NOMMTeXHH4eECKAH MHCTHTYT Tlocrynuui0 
24 1X 1960 
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Jloxkxagn AKaweMun HaykK CCCP 
1961. Tom 136, Ne 6 


PH3HYECKAAH XHMH 


B. A. FOPJIEEBA, E. B. ETOPOB, [. M. )KABPOBA, B. M. KAJIEHAUH, 
M. &. KYWHEPEB u saen-koppecnonzent AH CCCP C. 3. POPHHCKHU 


NPUMEHEHME HOHM3MPYIOWWEFO H3J1Y4EHH 
K WCCJIEQOBAHHEO MPOWECCOB PA3JIOKKREHUA OKCAJIATOB 
: -- MEJIM W HWKEJISA 


Vnrepecuo HccvleoBaTb, CyllecTByeT JIM pasJIMuMe B XApakTepe poTeKaHUs 
TOMOXHMHYECKUX IpOMeccoB pasJIO*KeHHA TBePbIX HeOpraHvyecKHX CoeMHe- 
HHH, MPOWCXOLAWHX pH WelHcTBUM OOYYeHHA 9JIEKTPOHaMH M pH OObreHOM! 
TepMHYecKOM UX MpoBesenun. JericTBHe ObICTPbIx QJIEKTPOHOB Ha TBeEpoe Teo 
IIPHBOLUT K MOABJICHMIO HSObITOUHbIX HOCHTeJeH TOKa — BTOPHUHBIX 9/eKTPO- | 
HOB HM J{bIPOK — H, KpOMe TOFO, CBA3aHO C OOPpasOBaHHeM PallMall[MOHHbIX JeeK- 
TOB, T. €. C HapylieHvem MepHoAM4ecKOH CTPYKTYPbl KPHCTAaJJOB. | 

OTH *akTopbl MOryT OKa3bIBaTb BJMAHMe Ha CKOPOCTb TONOXMMHYECKHY | 
MIpolleccoB MIpH AeHcTBHM MOHM3MPYtOMlero U3/LyYeHHA, a TAKE Ha CTPyKTyp-— 
Hble H XMMHYeECKHe XapaKTepHCTHKH OOpasyloulHXCA MpokyKTOB. XoOTA pa- 
JMallMOHHble MedekTbl HW TepBH4Hble AKTHBHbIe POPMbl, BOSHHKAIOUHe B TBep- 
JOM Tesle MOM BJIMAHHeEM HOHM3SUPYtollero H3JyYeHuA, HeycCTOHUMBHI (*), OHAKO 
OHH MOryT MpHBOAMTb K OOpa3s0BaHHIO BTOPHUYHbIX, OoJlee yYCTOHYMBEIX opm! 
THMa WeHTPOB CKPBITOrO H300paxKeHuA B oToMpomecce H ApyrMx, BJIMAIOUIAX 
Ha CKOPOCTb TOMOXHMHYeCKHX Tipoteccos. CyeqyeT yKa3aTb Ha BO3MO?KHOCTB- 
yuacTHA JOMOMHUTEIbHIX HOCHTeJeH TOKA B OIIpeeJICHHbIX CTaMAX TONOXH- 
MHYeCKHX MpoweccoB. ITO WpelcTaBJAeT HHTepec B CBA3H C HeOAHOKPaTHO 
BbICKA3bIBABLUMMHCA B MOCeqHee BPeMA TIpeMCTABJICHHAMH O CYILECTBEHHOH POH. 
QJICKTPOHHBIX CTaHH B TOMOXMMMYeCKHX Mpoleccax pas/ioxKeHHA COeMHeEHHH, | 
Tula a3H0B MW OKCaslaToB (77°). 

B npoBefeHHOM HCCJieqOBAHHH OOBeEKTAMH U3YYeHHA C/K OKCasaTbl 
Me\M MW HUKeJIA, IpHrOTOBJeHHbIe OCaxKZeHHeM 0,2 N pacTBOpoB a30THOKHCJIbIX, 
couleH Meu HW HHKeJIA 0,4 N pacrBopom ulaBeseBoH KucNOTH mpu 50°. Ilo faH- 
HbIM PCHTTEHOCTPYKTYPHOTO aHaJIM3a PasoBbili COCTaB OKCaJlaTa MeqH OTBeUaJT 
tbopmyte CuC2O4 - 1/,H2O, a oKkcanata HuKesa NiC2O4 - 2H:20. 

OGulyueHve OKCaaTOB MPOBOAMOCh Ha BO3LYxXe ObICTPbIMH 3eKTPOHAaMH C 
sHeprue oT 0,6 yo 2 Mop. PaBHomepHocTb MJIOTHOCTH Nyuka onpelesasach 
(pOTOMeTPHY4eCKH NO MOTEMHEHMIO (PPOTONMACTHHKU HM coTonmeHKu. IIpu 60mb- 
IUMX MOULHOCTAX josbl (~10° pan/cek) o6yuaemble MpenapaTH! nOMellasuch 
B OTKPBITbIM MeTaJIMYeCKUH MpHOop, CHaO*KeHHbI MaCCHBHbIM OTPCCTKOM H 
NOrpy*aeMblii B XWKUAKUH asOT WIM TBepAy!IO yruieKucsoty. IIpH MeHbUIHX MOIII- 
HocTa#x jo3pI (10* pay/cek) O6jyueHHe MpOBOAMIOCb B OTKPBITHIX NpoOupKax 
WIM KIOBeETAX H3 MOJIMOJCHOBOTO CTeKsa, OXNaKIaeMbIX TBeEPO yrieKucs0- 
TOH WIM cTpyel XOJIOMHOrO BO3Lyxa. 

Temmepatypa BHYTPH NOPOMKOOOpasHbIX OOpasiloB IPH OGyYeHHM M3MepsA- 
Jlacb TepMonapon. IIpH HHTeEHCHBHOM TeNJIOOTBOe %HJKUM a30TOM OHA cocTaB- 
aaa 40—E0°, npwyem ObivlIO ycTaHOBJIeHO, YTO UMeeTCH COOTBeETCTBHe MeXKLY 
KOJIMYCCTBOM SHEPHH, NOJyYaeMbIM TBEPbIM TeJIOM, HM PaCXOyeMbIM ‘Ha 
ucnapeHue a30Ta. IIpH MeHee HHTeCHCHBHOM TeMOOTBOJe TemMepaTypa BHYTpH 
oOpasia Obiia paBHa 100—1E0°. Tonmuna cos nopomKkoo6pa3Hbix O6pa3iloB 
COOTBETCTBOBAaJIa IIPHMEPHO JWIMHE CBOOOAHOrO mpoGera 2JIEKTPOHOB aHHon 
aHeprun. Jlo3a onpeseialacb paCueTHBIM MyTeM 10 CHuIe TOKa HW XHMHYeCKUM 
O3MMeTPOM (peKOMeHAOBaHO Mu3suko-xMMMYeCKUM MHCTUTYTOM uM. JI. A. Kap- 
moBa), MMelouluM cocTaB: 0,02 momb/1 CuSO4; 0,002 moap/an FeSOa; 0,02 
N HeSOa. Borxog Fe*" onpexersaca Ha cnekrpodotomerpe C®-4, G== 0,65. 
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OOsnyuenHle OOpasubl NoLBeprasHcb KMHeTHYeCKOMY M peHTreHorpaduue- 
KOMY HCCJIEOBAHHIO AVIA ONpeneeHHA PYOUHbI NpeBpalleHua u cbasoBoro co- 
TaBa OOpasylolluxca mposyKtTos. M3yyenue KMHeTUKU pasJIOKeEHHA KaK HeOO- 
yUeHHbIX, TaK MW Mpe{BapaTebHO OOJYYeHHIX OOPa3IlOB MpOBOAMOCh B Ba- 
YYMHOH yCTaHOBKe C KBaPlIeBbIMH CIMpa/bHBIMM BecaMH. _ : 

TOnOXMMMYeCKHe NpOWecchl pasiOxKeHUA OKCaaTOB MeM M HMKewA MOrYT 
poTekaTb c OOpa3s0BaHHeM CMeCH MeTaJIOB HU OKUCOB 


MeC,04 —-—> Me + 2CO3; (1 ) 
MeC,0, > MeO += CO | CO : 7 (2) 


B gannou padote Opiio ycraHopmeHo, uTO pu pasoyKeHHU OKCasaTa 
MeH . WpoTekaeT WH TpeTbA peakilHa,— OOpasyetcn TakxKe 3aKHCb MEUM. 


2MeC,04 —-—> Mex0-++- CO ++ 3COp. (3) 


CxkopocTb mpoleccoB H HX HallpaBJeHve B CHJIbHOM CTeNeHH 3aBuCeJIM OT 
YCJIOBHH ONbITa: TemMepatyppl, rasoBol cpelbI Mu elicTBHa MOHM3Hpytoulero 
wissysenua. Tak, Tepmuyeckoe pa3JiomwKeHie HeoG/ly4YeHHOrO OKCaNaTa MeqM B 
‘BaKYYMe \iIpOHCXOAHJIO B OCHOBHOM no peakiusam (1) uw (3) Hw HadMHanocb np 
225°. OKCalaT HUKeIA B BaKyyMe pa3uiarasicA, MpeHMylecTBeHHO, C OOpaso- 
'BaHHeM MeTasIMYecKoro HUKesA (1), pasioxeHue HayHHaOch mpu 240°. Pas- 
“lokenne OOOMX OKCaNaTOB Ha BO3yxXe HaYHHalOCh C U3MepHMOl CKOpOCTHIO 
‘MipH Oonee BbICOKHX Temmepatypax (250° — oxcanat menu, 300°— oxcasat 
“HuKeJIa). B mepBom cayyae o6pa3soBaBliMecd MposykKTbI cocTosmH u3 CuO u 
Cu20, Bo BTonom — u3 NiO. . 

PaylvallMoHHoe pa3Jiox%KeHve OKCAa/IATOB Ha BOSAY Xe Mpoucxoanso Ha 200—250° 
“HWDKe TePMHYeCKOTLO C OOpasoBaHHeM MpoyKTOB HHOrO PasoBoro cocTaBa, I yOu- 
‘Ha pa3O*wKeHuA BOSpacTaa C yBeH4YeHHeM JO3bI. PaluallMOHHO-XHMH4eCKHH BbI- 
XOJl Pas MOXKeHUA OKCANATOB COCTABUIAJ HECKOAKO JecATHIX MOeKY JI Ha 100 9B. 
| Csokka WaHHbix, XapakTepH3yionlux dasoBbiii cocTaB MposxyKToB pakMallu- 
“OHHOTO WH TepMHYeCKOrO Pa3JIO*KeHHA OKCaaTOB MeH WH HUKeJIA, MpHBeeHa 
‘B Ta6n. 1. Jlannpie nomyyenn! Ha OCHOBAHMM peHTreHOCTpYKTYPHOrO aHavusa. 


Bs Rear Orseay recente 


MaszoBbll cocTaB MpOAYKTOB PajiMalWOHHOrO HM TePMHYeCKOPO PasJIOKeHhA 
OKCaaTOB MeJH H HHKeIA Ha BO3SAYXe H B BakyyMe 


PayuawuouHoe pasnowenue Tepmuyeckoe pasvio*xeHHue 


T-pa, °C | mo3a, pag. cocTaB, % T-pa;..°C cocTaB, % 


OxkcanmgarTr Mequ 


b 100 | ° 3,6-10° Cu, 30 300 | yp CusO,.60 
4ua Bospyxe) | Cu,0, 30 (Ha BOsAYyxe CuO, 50 
i Hepasa., 40 
b 400 | ite Cu, 90 | 280 Cu, 85_ 
1 {Ha BO3—yxe) |. nee" Hepasa., 10 (BaKyyM) Cu,O,, 15 
[ ' OxcanmaT HUKENA 
xy) 100-150 | 8-10 Ni 5. 310 NiO, 100 
mh (Ha BO3qyxe) | Hepasa., 95 (Ha BOs;y xe) 
100—150 3.4010 Ni, 80 280 Ni, 95 
. (Ha Bo3Ayxe) Hepasa., 20 (BaKyyM) NiO, 2 
a i Hepasa., 3 
| 40—50 | Ni, 80 
(HA BO3Ty xe) 3,3-10% Hepasa., 2? 


_ Ws ra6n. 1 BugHo, uTo paqualHoHHoe pa3svioxwKeHHe OKCaaTOB Ha BO3LyXe 
“eT B CTOPOHY OOpasoBaHHA MeTasJIOB, 10 peakuuH (1) Lia oKcaaTa HUKeIA, 
eh MeTaJlla HW 3aKucn (peakiin | wv 3) — AIA OKCaNaTa MeqH. OOpasoBaHHA 
Be uw CuO He Ha6mogasocb. Tak Kak paWallMOHHbI TOMOXHMHMYeCKHH Mporlecc 
MpoTekaJl Mp HH3KOl TemMepaType, TO OKHCJIeHHe MpOAyKTOB pa3/lo%KeHHA — 
MeTAaJJIOB, 10-BHAMMOMY, MpOucxo_usI0 B HeGobIOH CTeneHH HW OOpasyrouineca 
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ae we 


OKUCH He OOHAPyXUBAIMCh peHTreHorpapHyecky. Kak Opllo ycTaHOBJeHO & 
CHeUMAJIbHbIX OTIbITAX, OKHCJIeHHe J\MCHepCHbIX MeIM WH HUKeJA, NOMYeHHBIX 
IPH pasloxKeHHU OKCaaTOB (B Baky-| 
kh i ye), HauwHaeTcs mp 175° m MHTeHCHB- 

HO TIpoTeKaeT pH 200°. 

SameTuM, UTO TEPMHYECKOE PasJo*Ke- 
He OKCalaTOB B BaKYYyMe, COBepmiato- 
meecH TIpH Oovlee BbICOKUX TemMnepaty- 
pax, 4eM palvallMOoHHOe, MpHBOAHIO 
Tak2Ke B OCHOBHOM K OOpa3s0BaHHl0 Me- 
Talia B cjayyae OKCaslaTa HUKeJIA A 
cmMecH MeTalla WM 3aKHcH B ciyyael 

0 8 16 26.32 4048 Sb 66 72 dlnum,  O8CONSTA MERE: 
J] 1a BbINCHeHHA BJIMAHHA T1pesqBapu- 
Puc. 1. KuneTwyecKHe KpHBble pa3soxxKe- TeIbHOrO OOJYYeHHA Ha KMHeTHKY HC-} 
HHA oKcaslata meqH B Bakyyme: /—npH  CJICNYeMbIX TOMOXHMHMYCCKHX IMpollec- 
280°, 2 — 263°, 3 — 240°, 4 — 225° COB ObIJIM CHATbI KHHeTH¥eCKHe KpHBble | 
; paslOKeHUA HeoOJyYeHHOrO HM MpelBa-| 
PUTebHO OOYYeHHOrO OKCaaTa MEM B BAKYYMe B MHTepBasie TeMMepatyp 225— | 
280°. Tlepeq u3MepeHuaAMHM OOpasiibl TOLBepraucb JIHTebHOH TpeHupoBkKe Jo | 
mocTosHHOro Beca mpuH 150° gaa yaane- | 
HHA KPHCTAJJIM3aNHOHHOH BOE. Mé/e 

Kak caenyer u3 puc. 1, KMHeTHYeCKHe = 4p) 
KPHBble pasJloxKeHUA HeEOOMYYeEHHOLO OKCa- 
JlaTa Me Tip HU3KHX TemMepaTypax HMe- 
10T THMMYHO ABTOKAaTaHTHYeCKHH BH u pte 
XapaKTepH3yIOTCH HaMMUHeM AAMTEMbHOTO 


S 


Nlomepn 6 Gece 
N 
§ 


120 
MHAYKUMOHHOrO MepHosa (OKoOvIO 100 mu. 
mp 220°). C noppmmenvem Temmeparyppl 60 
AJIMTCJIbHOCTb MHAYKUMOHHOrO NMepHola 40 
cokpalilaeTca. DHeprud aKTHBAILHH paswo- g x 
*KeHHA OKCaaTa Me, paccuuTaHHaa u3 0 20 40 60 80 100 120 140 160HuH. 


OOpaTHBIX BPeMeH NOCTHKEHUA MAKCHMAVIb- bye 9 Banaune npexpaputenbHoro 06- 
HOH CKOpocTH, paBHa 29 Kkas/Momb. Ha  qyuenusa na ea ceanemnaee aus 
puc. 2 IpHBeeHbl KHHETHYeCKHE KPHBbI€ cayata meq B Bakyyme npu 225°: J — 
pasJIOKeHHA HEOOYGeHHOrO H MpesBapv- COpasell, He nosBepraBmiulica OOyUeHHNO | 
TeJIbHO OOJIyYeHHOrO (Ha BO3Lyxe) OOpas- a ye Sctheet estas ee 
OB OKCaslaTa MeqIH. PassioxKeHue HPOBO- — oonyuenuprii nae 6-108 paz.) . 2 004 
AWJIOCb B BaKYYMe IIpH HH3KOH TemMMepa- pase, mpexBapHTembHO oO yueHHbIt 
Type (220°). (go3a_1,1-10° pag.). MouinocTs 203. 
Kak culeqyeT 43 puc. 2, mpeqBaputesp- 10*—10 pan/cex | 
Hoe oOlyyeHve oKCamlaTa mMeqH o30H 
2,2-10® pay. mpakTwueckH He H3MeHAeT XapakTepa KHHeTHYeCKON KPUBOH. 
OHako lipesBapuTelbHoe OOyyeHHe oOpa3ya oso 6-108 pay. npuBoxuT kK 
pe3sKOMy COKpallleHHlO HHAYKUMOHHOrO Hepvosa (fo 10 Mun.) H K 3HAUMTeELHOMY 
yBesIM4eHHIO CkKopocTH. Eule Oop adcdbeKT H MOIHOe HCYeSHOBeHHe CaMoyc- 
KOPeHHA HaGOLaJIMCh MIpH pasO*KeHHH OOpasila, IpeABapHTeJIbHO OO.TY4eHHOTO:! 
mosol 1-10° pay. Cneqyer oTmeTuTb, 4YTO MO KMHeETHUeCKUM JaHHbIM TaKoe mmpe- 
BapHTeJIbHoe OOJY4YeHHe He MPHBOLMJIO K MOABJICHHIO CKOJIbKO-HHOYAb 3aMeTHBIX 
IIpOLYKTOB pa3vJlowKeHHA. 
MoxkHo AyMaTb, 4TO NOX AelicTBHeM MOTOKa 3JIEKTPOHOB B KpHCTasax OK- 
CalaTOB MIPOHCXOLAT ABJIEHHA BOSOYKTCHUA H HOHH3AILMH, COMpOBOxLaroulMecs# 
MOABJICHHEM JONOHHTEIbHBIX HOCHTeeH TOKa. J[BysapsKeHHbIe OKCAaaT-HOHBI 
B3AHMONCHCTBYIOT C SJIEKTPOHHBIMH AbIPKAMU, MpeBpallasdch B OHO3Aap A%KeHHBIE 
HM HeHTPaJIbHble paluKaJbl OKCaaTa. TlocieqHHe, nepemenjaich mo OObeMy 
(HampHiMep, MO MexaHusmy ScTacerHo nepenaun pEIpKH (*)), MocTereHHO Moj- 
XOMAT K BHeWIHeH MOBePpXHOCTH, Pye, passaranch, BbIeMIOTCA B Bue yruie- 
KHCJIOrO Ta3a. OXHOBpeMeHHO BHYTPH KPUCTasa OKCaNaTa M Ha ero MOBepx- 
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HOCTH 3a CUe€T BO3HHKUIMX MO] BJIMAHWeM paj\Mall\MH BTOPHYHbIX 3/IeKTPOHOB 
MIpOMCXOAMT BOCCTAHOBJIeCHHe KATHOHOB, OGaalOuluX JBOMHbIM MOJIOKUTEeb- 
HbIM 3€pAJOM, C BO3MO?KHIM MPOXOM*KMeHHeEM Yepes CTaLMio OOpasoBaHuA OMHO- 
3apAKCHHBIX KAaTHOHOB (OOpa3s0BaHHe Cu2O) Bo merasM4eCKHX ATOMOB C 10 
clelyroluleH arperaltveli HX B IpyMimKH aTOMOB MH KpHCTasWIMKH. 

BaarofapaA MoXBHxXHOCTH 9/IeKTPOHOB 30HbI MpOBOAUMOCTH 3TH Mpoweccel 
MOrYT IIpOMCXOAMTb B JIOOOM MecTe KpHCTaJia, re uMeloTCA OarompHaATHbIE 
YCJIOBHA, CO31aBaeMbIe JIOBYLIKAaMH SJIEKTPOHOB (HalpHMep, AHHOHHbIMU Ba- 
KaHCHAMH, HeEHTPasIbHbIMM ATOMaMM MeTAaJIJIa B MexKYy3IMAX UT. 2.). Takumu 
JOBYWIKaMM MOryT ObITh HM palWallMOHHbIe WedeKTH. O6utyio cxemy mpowecca 
MOXKHO IIpefCTaBHTb, HalIpHMep, CJleqyioulumM o6pasom: 


0 ae ices Le: me ee Nae 
C20556 Le C04 _~ Be n Met+ + n Me* 


oo. 


CO Fe 226 0F Met+ + n—-—> Me 
406... Sn0B...p 
CO” C—O kMe ——> 
\ 7. 4n0B...p ie " S08 Ais (Me), 
2COs 
Siecb € oO603HaueH NOTOK QJIEKTPOHOB, Pp HU nN — JONOMHUTeJIbHbIe HOCHTEJIH 


TOKa (JIEKTPpOHHAA bipKa VM JJIeKTPOH), OOpasyroluveca mpu o6sy4eHun. CKo- 
pocTh O6eHX S/IEKTPOHHBIX CTaMH 3aBHCHT OT KOHILCHTPalHu JOMOMHUTebHbIX 
HOCHTeJIeH TOKa. BpiicHeHHe XapakTepa STO 3aBHCHMOCTH TpeOyeT B aJbHeli- 
I€M MOCTAHOBKH ONbITOB MO BJIMAHHIO MOMLHOCTH JO3bl Ha CKOPOCTb uccJeLye- 
MBIX Ipomeccos. CueqyeT 3aMeTHTb, TO TeMMepaTypHbIM KoadPuUMeHT TorO- 
XMMMYCCKHX paMalHOHHbIX MIpoleccoB, MO0-BHAMMOMY, HeBeJIMK (cM. TaOu. 1). 

TepmMuueckHit TOMOXHMMYeCKHH Mpolecc pa3sslO*KeHHA OKCaTaTOB B BakKyyMe 
MOXKET IIPOTeKaTb 110 TOMY 2%Ke MeXaHH3MY, IIPHYeM KOHILCHTPallWA HOCHTeel 
TOKA 3afaeTCA TENJIOBbIM JBYXKeEHHeEM H ABJIAeTCA CbyHKUMeH Temlepatyppl. 
Tak Kak HOHH3upyollad pajluallua — 3HauNTeMbHO Oovlee MOLLHbIH dakTop 
YBCJIMYeHHA KOHILEHTPalHu HOCHTesei TOKa B KPHCTadie, YeM TeMMepatypa, 
TO paWallHOHHble TOMOXHMHYeCKHe MpOMecChl pa3JIOKeHHA OKCAaaTOB Mel 
HM HUKeJIA COBeplialoTCA pH Oosee HH3KHX TeMMepaTypax, 4eM TepMuyecKHe 
Mpoueccbl (B BaKYyyMe). 

Bpilo ycTaHOBJIeHO TOpMoOsatlee MeHCTBHe KHCOpOa Ha CKOPOCTb pas- 
JOMKCHUA OKCaaTOB Me H HUKeJIA, UTO OObACHAeTCH, NO-BHAMMOMY, OKUCJIe- 
HHeM OOpa3sytolllHxca MeTasIMuecKHX aTomoB. IlosTOmy TepMu4yecKOe pa3Jo- 
*KeHHE OKCaNaTOB Ha BOSyxXe MpOHCXOAUT Mp Gowee BbICOKOM TemMepaType, 
4eM B BaKYyMe, H MpHBOANT K OOpa3s0BaHHio OKMCeH. SaMeTHM, ITO, CorjmacHo 
pelyiaraeMoMy 3JIEKTpOHHOMY MeXaHH3MyY, MpeBapuTesIbHOe OOMyYeHHe MOKeT 
CO3aTb B KPUCTaJIIe HEKOTOPOe KOJIHYCCTBO ATOMOB MeTAJIJIOB H APyrHX WeHT- 
PpOB KpHcTasM3aluu. ITO MPHBOAHT K YBeJIMYeHHIO CKOPOCTH Mocuefyroulero 
pa3JIOKeHHA WH K COKPAallleHHIO JWIMTeJIbHOCTH MHAYKUMOHHOTO NepHosa, cBA- 
3AHHOFO, OYeBHHO, CO CTaveli OOpa3s0BaHHA KPHCTAJVJIMKOB (HIM 3apoypmuer) 
HOBOH (basi (°). 

Takum o6pa30M, ipHMeHeHHe HOHM3Npytollero M3JlyYeHHA K MCCJIeLOBaHHIO 
TONOXHMMYECKHX MPOMeccOB pa3JIOMKeHHA OKCaATOB MeM WH HUKeJA B CoueTa- 
HUM C KHHETHYeCKHMM OFIbITAMH HM JaHHbIMH PeHTTeHOCTPYKTyPHOrO aHaviv3a 
JaeT JOBOAbI B MOMb3Y BICKTPOHHOFO MeXaHH3Ma 9THX IMPOIeccoB. 
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Jloxaxagn AkaweMun HayK GGGP 
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PH3BHYECKAAH XHMH fi 


MW. P. KPHUEBCKHH u JI. A. POTT 


K TEOPHH BPOYHOBCKOrO JBY)KEHUS B KPHTHUECKOU 
OBJIACTH 


(ITpedcmaeaeno akademukom A. H. ®pymckunoim 19 1X 1960) 


B pesyJibTaTe 9KCIepHMeHTaJIbHOrO YCTaHOBJIeHHA dakTa NpekpalleHHa 
audby3uu B KpWTHYecKOH OOacTH paccjiaMBanusa (', *) YeTKO oOHap y2KMaCb 
HeJIMHCHHOCTh ypaBHeHHa udpysuH. Ona NpWBOAMT K KOHILeHTpallHOHHOH 
3aBHUCHMOCTH KosdiPpuneATa Audpy3sHuH, KOTOPHIM MpakTMyecKH MajlaeT TO 
HYJS B KpHTHYecKOH TouKe (', *). ; : 

Tlockombky KoadpuuvexT Wudpy3sun He ABJIAeCTCA MOCTOAHHOH BeJMYHHOL 
culelyeT OOpaTHTb BHHMAaHHe Ha MOBeeHHe OpOYHOBCKOH YaCTHILbI B KPHTH- 


yecKolt oO6lacTH. Kak H3BeCTHO, CpeqHH KBapaT CMeLeHHA YaCTHIbI Mponop- 
I[HOHAJIeH BpPeMeHH, T. eC. 


S? = 2D. (1) 


Tak Kak Koaddpuuveut 2 umeet cmpicl KospphuUMeHTa Aupy3vu, TO B KPHTH- 
yeckoH TOUKe OpOyHOBCKas YaCTHILa AOJMKHA TONTATbCA Ha MeCTE, T. €. IpakTH- 
yeCKH JOJDKeH HadwoOLaTEca scppekT MpekpalleHHa OpOyHOBCKOr) ABHKeHHA. 
OKCHEPHMeHTAIbUOe WOKAZATEJbCTBO TOCMeLHerc YTBEPKTCHHA 3aKJIOUeHO TO 
cyulecTBy B pe3sybTatax padoTpi (*). B Heli mMoKa3aHO, 4YTO MOJIeKYJIbI Homa, 
oOpasyrloiyMe OeCKOHCUHO pasOaBJIeHHbI pacTBop c CO» B ero KpHTHYecKOH 
case (MOXKHO CYUHTATb, YTO OeCKOHEYHO MaJlax JoOaBKa BTOPOrO KOMMOHeHTAa 
He W3Me€HACT COCTOAHHA KPHTHYeCKOH Chasbl YMCTOTO PaCTBOPHTeA), MpakTH- 
yYeCKH MAKDOCKOMM4eECKH 3aMeTHO He CMelLalOTCA B MPOTHBOMOJIOMHOCTh TOMY, 
uTO HMe€eT MeCTO BHE KPHTHYeCKOH COvacTU. 

Msyuenve TepMoqMHamuyecKHX acbpekTOR MO3BOJAeT BCKPbITb MUKPOCKOMM- 
yecKMe OCOOCHHOCTH KPHTHYeCKOTO COCTOAHNA BellecTBa. Takaad BO3MO>KHOCTb 
yka3aHa, Hampumep, B padoTe (°), B KOTOPOH onpeemaeTca BpeMA peaKcalMu 
KOHILCHTPalHOHHbIX dulyKTyallui. 

OcoOeHHocTH *lyKTYaHOHHOTO MeXaHHi3Ma B KPHTHYeCKOM OOAaCTH LOJMKHBI 
Cka3aTbCA Ha XapakTepe JBM>KeHHA OpoyHoBcKoH uacTuup. [I peqnomnomwenne 
O BO3MO?%KHOH «OCTAHOBKe» UaCTHIbl pH KPHTHYeCKOM COCTOAHHH 4HCTOrO 
BeULeCTBAa HMeeT CepbeSHbIe OCHOBAHHA. 


OnpefeHI0UlHM ypaBHeHHeM B TeopHH OpoyHoBCKOrO ABHKeHHA ABJIACTCH 
MHTerpaIbHoe ypaBHeHHe Cmouryxosckoro (°) 


@ (to, ies pe age R) == \0 (t5, Re bs r)@(t,7; bite U; R) dr, (2) 


re ® — IJIOTHOCTb BEPOATHOCTH Mepexofa uacTHIIbl 3a Bpema ¢ — fo 3 Co- 


cTOAHHA Ao B CocTosHHe 7. MnTerpHpoBanue pacnpocTpanserca Ha BCIO O6W1aCcTb 
H3MeCHeHHA 7. 

Tak Kak BHe KPMTHYeCKOH OGaCTH CKOPOCTh H3MeCHEHHA KOHWLeHTPalHoH- 
HbIX QJyKTyalMi BeJIMKa, MOXHO TMoOaraTb, 4TO YaACTHa Mepemeulaercsa B 
OMHOPOAHON cpeke (MocleqHee MokpasyMeBaeT H3BeCTHOe ycpesHeHHe). OqHaKo 
B KpUTHYeCKON OOMACTH CKOPOCTh *yKTYAHit MpakTMYecKU Maaer Jo HyuA. 
YcTrowuMBble C CHJIbHOH KOppeANHOHHOM CBA3bIO (bAyKTYAaMH MOTHOCTH 
OnpeeIAIOT H NOBeeHHe OPOyHOBCKOH YacTHItbI. CulekyeT CUHTATb, YTO B 3TOM 
cayuae ABHAKEHHE MPONCXOLNT yxKe B HEOAHOPOAHOM cpere. 
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i Ecam JeHCTBHTeIbHO BCe OOCTOHT TaK, TO 3TO BBI3bIBAeT HeEOOXOJMMOCTb 
| H3BeCTHOTO oOoOlleHHA ypaBHeHusa (2) Ha OGacTb KPpUTHYecKOH ToukH. B no- 
| CENHEM MOXKHO YOeAUTbCA, IIPMBJeKad CeLyOULMe MOJeNbHbIe MpelctaBennsa 
CyaaHHbix Oy Kanu. 

PaccMoTpuM ofHoMepHbili cyuali. Hac untepecyer BosMOxKHOCTE mlepeme- 
WCHHA YACTHII BLONb IPAMOM JIMHUM B PopMe cepHu waros WByx BuoB. Kax- 
Oe CMeIILCHHE MOX*KeT ObITh COBepieHO BIpaBO UH BeBO. BeposTHocTb cMellle- 
HHA B TY M Apyryto CTOpoHy OfMHakopa u paBHa 1/2, ecm CoceqHHe Mar OLHO- 
ro Bula. Ecam xe, HallpuMep, cnpaBa war BToporo Bua, TO BeposATHOCTE cMe- 

‘WleHHA W3 Wara MepBoro Bua BUpaBO OyyeT p2>'/2 (BeposTHOCTh cMelleHuA 
| BIeBO, B CTOPOHY OHOMMeHHOrO mara pi = | — po). 

BepoaATHOCTS Toro, 4TO YaCTHIla CMECTHTCA HEMpepbIBHEIM O6pa3s0M BHpaBo 
Ha N waros, ecm cpeiu HUX fn WaroB BTOpOro Bua (He Kpalinue u paszemeH- 
‘Hble He MeHee YemM 2 UlaramMH MepBoro BYa) 


} 


Resor. (3) 


O70 3HayeHHe OyeT HavOouIbUINM, ecJIM pi = '/2, 4TO CooTBeTCTBYyeT cJIy4alIO 
OJHOPOJHEIX WaroB 

PaciiMpuM lpvBeyenupli upumep. Ilyctp ua, amuHy L npuxogutca N 
WiaroB BTOporo Bua. BeiynciuM BeposATHOCTh cMelleHHA Ha AnHHy 1<L 
HeIPepbIBHBIM OOPa30M BIIPaBO IPH MPOH3BOJIbHOM PacnosOKeHHU Ha u3s6paH- 
HOM y4acTKe m HM NM WaroB COOTBeTCTBeEHHO HepBoro HW BTOporo BusoB. Ilnor- 
HOCTb IWaroB BTOporo Bua OyfeT pactipeseneHa mo sakony Ilyaccona f, (n), 


‘rhe V = oat m>n wu ns>1. Torfa uckoMasx BeposTHOCTb 
n [n/2] 
Pr=Dyf,(n) > (n) Hay" (pip) B<n—2y), (4) 


B==0 y=0 


rhe @(n)— BepOATHOCTh JaHHOTO pacnosOKeHHA MM WaroBw BTroporo Bua 
Ha AmuHe /. B janbuelituem OyJleM CUNTaTb PaBHOBepOATHBIM JOG0e pac- 
nlogiowKenve. Y — YHCNO Ypyil, B KOTOPbIX He MeHee JByX IaroB BToporo 
Bua; B — 4HCNO OAHHOUHBIX WaroB, ClipaBa HW CleBa OT KOTOPbIX He MeHee 
IByX WaroB MpoTHBOMOMO*KHOrO (MepBoro) Bua. Ecau cepa HM ciipaBa OT 
wiara BTOporo Bula m0 OHOMY Wary epBoro Bua, TO MexKAy HHMH HeT 
‘m0 cymlecrBy HuKakoro pa3auuua. Tlosromy stor ciydali ucKJO"aeM: TaKoe 
OrpaHH4eHHe YHCa BO3MOXKHbIX PaciOJOKeHHH WaroB He cyxKaeT cofepxa- 
Hue 3amauu. B 3Tom culy4ae 
n/2 il 
g(n={l+ Din—2r+} . (5) 


y= 
BpImOIHHB CyMMHpoBaHHe B Bbipakennu (4), NoyaHM 


1 — (4pip2)” [2 + 2/an — 16 (/2n + 1) pip?) 
2m" (1 — Apipa)? (L + 4p1p2) 


P; = Dy f, (2) 9 (n) : (6) 


Hapspy c o6mum cayuaem (4), paccMoTpHM YacTHOe pacmoJliowKeHHe, MpH 
KOTOpoM 7 =0. Torga HCKOMad BepOATHOCTb 


Pu= Shf, (2) C/2)" ” pips (7) 


Mexpy jelicTBuTebHbIM OyKaHHeM OpOyHOBCKOM YaCTHLbI HW MpMBeeH- 
HIM MOJeJbHBIMH TIpHMepaMH OyeT CyIMecTBOBAaTh aHaJIOrHA, ECM War nNep- 
“Boro BUJla MOcTaBUM B COOTBETCTBHe OOJlee NJIOTHBIM yuacTKaM OObeMA, a BTO- 
poro Bula — paspexKeHHbIM MecTam. Bpipaxenne (4) cooTBeTcTByeT cJIy4ato, 
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Kora BpeMA pewlaKcalHH MJIOTHOCTH MaJIO HM OpOyHOBCKaA YacTHIla Nepeme- 
ulaeTca B OHOpOmHON cpeze. Buiparkenue xe (7) OTHOCHTCH K Culy4¥alo KpuTH- 
yeCKOFO COCTOAHMA: YIJIOTHEHHbIe H paspexKeHHble MeCTa YepeAyioTcA B CTPOroM 
yCTOHYMBOM MOPALKe. pz OSHAYAeT BEPOATHOCTH Tepexofa YaCTHUbI H3 9/1eMeH- 
TapHOrO OObeMa OOJbIUeH NJIOTHOCTH B PaspexKeHHBIt QJIeMeHTAaPHEI OObeM, 
OSTOMY TOaraem p2>1/2. CpaBHenve 3HaueHM BeposTHOcTel (6) u (7) MOKa- 
3bIBaeT, 4TO Py S> Py. 

TlpuBeqeHHble MOJeJbHbIe 3aa4H MOMKHO CC/POpMyJMpoOBaTb U B MeTOge Map- 
KoBa (7), 4TO MO3BOJUT NepeaTb UX B HanOovlee OOULEM BUTE. 

Peskoe OTJM4UMe BEPOATHOCTeH CMeLICHHA B OMHOPOLHOH WU HeOLHOpOsHOH 
cpemax JlaeT OCHOBaHHe CUMTATb, YTO UCXOMHOe YPaBHeHHe, OMNMCHIBalOlLee JBU- 
*KeHue OPOYHOBCKOM aCTHUbI B KPHTHYeCKOH OONaCTH, OJXKHO YUHTbIBATb 
3HaueHHe JIOKAIbHOM MIOTHOCTH. EcTecTBeHHO MOJIOKUTb, YTO MoceqHee TOIK- 
HO YUHTHIBAThCH B ypaBHeHHH (2), KOTOpoe Mepenviiem B Buse 


O (fe Ry Po: CAENs Repel 
Roy Pot ts Ts Pp) Oty, Oye eanign Opa (8) 


re p, =p (r)— 3HayeHHe MIJIOTHOCTH. 
Mcnompsyem pa3iomweHve PYHKIMH © B PA B OKPeCTHOCTH KpHTHYeCKOH 
IJIOTHOCTH Cpejibl 


= a = dw 

ic) (as Re Po» C, l, p,) a(t) (has Ros Pin? t, ifs p.) = aa (Po i G-) =. eaeis (9) | 

PKp | 
OrpaHHuHBasch NepBbIMH ABYMA YWieHaMH pa3sioxweHHA (9), a 3aTeM- yMHO- 

Kast ypaBHeHve (8) Ha dyHKUHIO pacnpenenenua (Po, Pp) HW MHTerpupysA 


Ho BceMy OObemMy (NocjeqHee HHTerpHpoBaHve He OTHOCHTCA K OpoyHoBCKO 
yacTulle), MOJyuHM: 


[0 (4, Ros Poi £+, Ry Pp) i (Pos Pp) WV dy dhe = 


= \ or (Peps P,) Or (Peps Pa) f (Por PR) dr dV do, dp, dpg +... 


e 


IO, p 


ee 
J) OP 


ou OP p Ah (Po — Prep) (Pp — Pio) F (Pos P,) adr dV dp, dp. dp,. (10) | 


B o6ujem Bue ypaBHeHue (10) MoxKHO sanucaTb B Bue 


A=B+C\ Py), —P 
V 


) dV. (11) 


KP 


Benuunupt A u B ne MoryT oGpaujaTbcA B GOecKOHeuHOCTh, HHTerpas 2Ke 
B Upapow uactu (11) B KpuTHuecKOH TouKe uMcTOrO BemlecTBa OOpalljaercs 
B OeckoHeyHOcTb (°). YpaBHenHe Moxer coOmopathes, ecu C, T. e. TepBbie | 
MpOH3BOAHbIe @ MO MJOTHOCTH OOpalilaioTcA B HYvIb. | 

YuNTbIBad ClekyloulHe YWeHbl pasoxKeHnsA (9), MOXKHO NOKa3aTb, UTO H 
BBICIUHE TIPOMSBOAHbIe TakKKe WOJDKHbI OOpallaThbea B HYyJb. IIpH 3TOM HCHOUb- | 
3yeM TOT (akT, YTO B KPHTHYeCKOH TOUKe UHTerpan MO OGbeMy OT cTAaTH- 


CTHUeCKOrO MOMeHTa (p —P)* (p =P,,) PaBeH OecKOHeyHOCTH TIpH sOO0K 
YeTHOH CTeleHH % H HyJO MpH HeyeTHolt (Ap cnenyer HOpMambHOMy 3aKOHy | 
pactipeleseHus). 

CaeqoBaTeIbHO, B OKPeCTHOCTH KPHTHYeCKOl TOUKH MOTHOCT BeposT- 
HOCTH CMelIeHHs OpOyHOBCKOHM uacTHIbI OOpalilaerca B HYJIb. STO HW MpHBO- 
AMT K TOMY, ¥TO CooTHOUeHHe (1) syecb yxe He BbINOMHSeTca. JlelicrBn- 
TeIbHO, COOTHOUeHHe (1) MomyyeHO u3 ycIOBHA HesaBHcHMOcTH coOBITHI. 
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[lonaraetcs, uToO 
= (Sea Say as o. 


Bce sTo cnpaBefiuBo Aa OfHOpogHoH cpenpt. Hanporus, B HeosxHOpos- 


HOW cpefe S;S.=-U, WH cCueqoBaTebHO, Hesb39 NOYYHTS (by HKILHOHaIbHOe 
ypaBHeHue 


[ (t) = f (t1) 7 / (t = ty), 


43 KOTOpOrO cyIeqoBauo (1). 

OKCHeEPHMeHTAIbHOe HCCeqOBaHHe TOBeeHHA OpOyHOBCKOH YaCTHILbI, 
paBHO Kak HM Auddy3nu B KpHTHYeCKOH OONacTH, pefcraBsaer OobUOn 
HHTepeC H OTKPHIBAeT JOMONHHTCbHbIe WEHHbI€E BOSMOMKHOCTH JIA H3yYeHHA 
pewlaKCalMOHHbIX MMKPOCKOMMYeCKHX MpOLeccos. 


TocyyapcTBenublii HayuyHO-HCCeqOBaTeIbCKHi Tloctynuso 
H MPOeKTHBIM HHCTHTYT a30THOM MpOMbIIIJIeHHOCTH 16 IX 1960 
H MpOMyKTOB OpraHHueckoro CHHTe3a 


HWHTHMPOBAHHAA JIMTEPATYPA 


SVeppeKpunernckuu, H. E. Xaganona, JI. P. Jiuumun, MAH,:99, 
Moen  * WP. KpuuesncKkuan, 1. B. exaHcKaasa, )K®X, 30, 2315 
(1956). 3 J. A. Pott, JAH, 121,678(1958). *W. P. Kpwuespckun, H.E. Xa- 
Samora, Po Jlunmuu, UOK, 3, 1447 (1960). 801. A. Port, JAH, 134, Ne 2, 
394] (1960). ®© M. A. JleouTOBHN4, CratTucTHueckan dusuka, 1944. 7C. Uan- 
ApaceKkap, CroxactuyeckHe mpo6embl B pusuke H actponomun, VJ], 1947. & JI. Jlau- 
nay, E. Jiugmwuu, Craructuyeckan busuxa, 1951, 
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loxaanm Akagemun Hayk CCCP 
1961. Tom 136, Ne 6 


PH3HYECKAAH XHMHA 


B. H. JIABPEHTbEB, uaen-Koppecnonyzent AH CCCP SA. AH. PEPACHMOB 
u T. H. PESYXHHA 


TEPMOAMHAMHYECKHE XAPAKTEPHCTHKH OKHCJIOB HHOBUA 
(PABHOBECHE C BOJOPOOM HM 3JIEKTPOXHMHYECKHE H3MEPEHHA) 


B cucteme HuOOuH — KHCIOpO CyuiecTByeT, MO MeHbUIeH Mepe, TPH OKHC- 
na: NbeOs c o6macTb1o romoreHHocTH oT NbO2z,s qo NbO2z,2*, NbOz u NbO c 
BeCbMa y3KHUMU OOacTAMM TOMOreHHOcTH (!~7), YCIOBHA PaBHOBecHA MIpH BOC- 
eTanospneHun NbsaOs go NbOz Bonzopogom Mw OKUCbIO yruiepowa M3y4aJIMCb B 

pa6otax (3~*), OqHako pesybTaTE! paboT (?,*) He 


Lg Kp CBOGOJHbI OT OWIMOOK, CBA3AHHbIX C BJIMAHHMeM Tep- 
| mMuyecKOH Auddy3un; B padote (°) MMeIOTCA JIMIMIb 
If OPHeEHTHPOBOUHbIe 3HAYCHHA KOHCTAHT PaBHOBeCcH A. 

=f Pa6ora (°) HaM H3BeCTHA TOJIbKO IO KpaTKOMY OmH- 


caHvio B MOHOrpadun (?”), rle OTCYTCTBYIOT 3Ha- 
YeHHS KOHCTaHT paBHoBecus. B Gomee mo3qHel pa- 
Oote (7) paBHOBecHe HATHOKUCH HHOOUA C BOLOPO- 
JOM H3MepeHO TOJbKO JIA OMHOM TemMMepaTtypbl. 
PaBHopecve HH3IMX OKHCJIOB HHOOMA C BOOpO- 
JOM, 110-BHMMOMY, HHKeM He u3y4asocb. B HacTo- 
auleH paOoTe ObluIO HCCIeOBaHO PaBHOBeCHOe BOC- 
| CTaHOBJIeHHe NMATHOKNCH HHOOHA WO NbO u u3Me- 
wee peHBI 9. J. C. TaslbBaHH4ecKOrO JJIEMeHTa, BKJIIO- 
L024 20 10 


Nap, ygg  TalOlllerO HHSIIMH OKHCe HHOOKA NbO u mertau- 
9 JmueckHH HHOOHH. B paOote Obl UCHONb30BAaHbI 
maATHOKHCh HHOOKA (99,9% NbeOs) u meTassmnuec- 

Puc. |. M30repmp: soccTaHos- 


Fein biO oe aeeR KH HuO6uH (98,6 % Nb; 0,08% Fe; 0,06% Ti; 
a—1207°, 6—1400° ¢-- 0,10% Pb; 0,04% Sijsos2 ouC): 
1550° PaBHOBeCHe OKHCJIOB HHOOHA C BOROPOOM B 
WHTepBasie Temnepatyp 1200— 1550° C usyuanocp 
LMPKYJIAWHOHHBIM MeTOJOM Ha ycCTaHOBKe, ommcaHHon B (°). Mccnenyemblii 
oOpasel, B Be TaO/eTKH MOMelllaICA B MOJHOeEHOByIO edb KOpOTKOrO 
3aMbIKaHHA Ha [JIaTHHOBYIO MOMIOHKKY TaK, 4YTOOb! TaOseTKa Kacalacb 
WJlaTHHbl +B HeMHOrHX MecTax. BasoBoH cocTaB MpoOyKTOB BOCCTaHOBJIe- 
HMA ONpPeWeAICA MO MPHObWIM BeCa Mpenapata Mp MpOKasMBaHUH Ha BOsyxe 


go Nb2Os, PasoBbtit cocraB onpexerssca pentrenorpaduyeckn. Bpwin uccsejo- 
BaHbl Be cTalWuu BoccTaHoBseHHA NbeOs: 


2,5 NbO, , + He > 2,5 NbO, + H,O, (I) 
NbO2 + Hz — NbO -+-H,0. (II) 


SHaveHs KOHCTaHT papHoBecut Ky = Py,o/ Py, upelcrapnenbt B Tabs. | 
u Ha puc. |. B oOmactu cocrasop or NbO,,, yo NbO,, 3HaveHua Ky Opicrpo 
BOSpacTaloT HM He MOTYT OBITh WOCTATOUHO TOUHO U3MepeHbI Ha Halllelt ycra- 
HopKe. Jlorapudmuyeckne NosHTepMbI KOHCTaHT paBHOBecia AA AByX cTalMit 


* Nb2Os soctaeten rOMOreHHOH B mpegetax ot NbOs,s to NbOs,gy no (1) u oT NbOs,5 Lo 
NbOsz, 42 10 (3). 
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soccraHoBsieHua Nb.O; (pac. 2) oxpatbiBarores (C TouHOcTbIO +0,2% ANA 
nepBol Hu € TouHocTHIO £0,3% ANA Bropoit) CNeLYIOULMMH +ypaBHeHHsMH: 
Ig Ky, = — 15050/4,575T7-+ 1,3306 (1480 — 1673°K), 
Ig Ky, = —29490/4,575T + 1.3334 (1673 — 1823°K), 
oTkyfa 
AG} (kan)= 15050 — 6,0877T,, AG?, (kan)= 29 490 — 6,10 T. 


KomOunupysx peaxunu I u Il c 
peakitveH oOpa30BaHua Bo,AHO- 


ro Mapa ta 
-06 I 
Hz+4/20.—>HO(r), (III), -98 uate 
“4s 
M300apHbI noTeHi\wan KoTopok ~12 
no Uynmeny (°) spipaxaerca 
ypapHennem AG®,, (kan)= ~80 
= —969251 + 2,006 TlgT — 
ponent 274+ 4,08. 1087 1+ 
+6,8085 T, Hw ucnonb3sys -38 ; 
JuTepaTypHble jaHHEIe 0 Ter- Pas E0 G5 1 1p 
JioemKoctsm NbO, u NbO no(!°) ih 
M fia O, mo (1) moxHO BBI- Duar 2 


uuCIMTb AG), (coorBeTcTBeHHO 


AH wu AH) xan peakiuH oOpas0Bpanun NbO,, uw NbO, mpu 298,2 °K 
JIA peakiunit 


NbO: ap 1/5 Oz ie NbO, ,, (IV) 


NbO + 4/2 Oz > NbOzg, (V) 


AGY; = — 26,2 xxan; AH$y=— 28,1 xxan; AS{y = — 6,36 9.e.; AGY = 
== 67,03 KKan; AH = — 94,95 xkan; AS%Y =—25,57 9. e. 
Alaa peaxinu o6pasopanun Nb,O; u3 NbOg: 


2NbO» + 1/202—» NbsOs (VI) 


_ SIMHeEWHO 3KCTpanoaupys oT coctaBa NbO,, go NbO,;, nonyyaem npu 
998,2°K: AH®, — — 70,25 xxan; AG; =—65,5 xxan; ASY; =—15,91 9. e.* 
PapHopecHoe BOCCTaHOBJICHHe OKHCJIOB HHOOHA BOOpOZOM MO MetaJua 
HaM OCYIIeECTBHTb He yasocb. Tlosromy A onpeseteHua TepMosMHaMk- 
yecKHX WyHKWHH Hu3sWwero OKHCAa HHOOHH NbO Opi MpuMeneH MeTOL 3. I. Cc. 
M3mepenua FE sauetikn 


TBep bli . 
Pt| Fe, Fey 4,0 | Meni at) | NbO, Nb | Pt (A) 


 mpoBpofusncb Ha ycTaHoBKe, omucaHHol B ('”), B MHTepBasie Temlepatyp 

841 —1073°C. B xauectBe TBepforo 3eKTpOHTa B ONbITax Obi HCMOJb- 
30BaHbI CMellaHHble KpucTasbl B cucteme ThO,—La,O;. B oTfeabHbix 
cayuasx mocne mponelenus onbira c siuelkoH A Ta6neTKa 9meKTposuTa 
HCHONb30Baach Wid M3MepeHua E syelKy 


TBep Ib 5 
Pt[FesOu# Pe), 359 | srexrpomut 0.960 He 1 Pt (B) 
| ae 
| * Pacuer AGY,, (coorBeTcTBeHHO AHY,, u ASY1) B npeanonomexnvu, aTo ae 
une NbOs MpOucxoguT mo peakuMH Nb.O5;-++H2— 2NbO, + H2O, aaet naa 298,2°K: AHy,= 
= —70,5 xan; AG2, = — 65,9 kkan; ASY, = — 15,6 KKaa. 
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B KayecTBe npHMepa mpHBosum sHayeHua E syeliku B, nowyyeHHple lua 


O HOO OTIbITAa: , Fs 
Temnepatypa, °C 900 1000 1100 


E, B~(Hawiw JaHuple) 0,102 Oeil 0) Aish 0,166 

E, s-(no (3%)) 0,101—0,103 0,132—0,136 0,165—0,166 
B CopnayeHue MOJIYYeHHBIX 3Haye- 
Q70 HU C JIMTepaTypHbIMA JaHHEIMH (1%) 
TOATBEpKLaeT MpaBHJIbHOCTb BbIOopa 
t 6s Vl aa eee 3JIEKTPOJIMTAa*, QeKTpO CpaBHeHHA 
= (Fe)9;0, Fe) ie ala Aa! 
d : JIMCb, KaK OMmMcCaHO B paooTe 
OTT cat Bele VccaeqyemMbli SeKTpOX TpHroros- 
Puc. 3 JisJicaA TpeccoBanvem TaGOJeTOK 43 


cMecH paCCYHTaHHbIX  KOJIM4eCTB 
Nb u NboOs c nocnexyiomum orKurom ux mpu 1700° C B TeyeHne 3 yac. 
B BaKyyme. 
_ JI1s paBHOBecHbIX 9. J. c. AuyeHiku A nosyueHbl Clelylolive 3HayeHHA, oTBe- 
yalOllHe H3MeHeHHIO U30OapHOrO MOTeHIMauA (AGyy, = —2FE) peaxuun 
Fey 4,0 +- Nb-—— 0,95Fe + NbO, (VII) 
femneparypa,°C 8i1 900° 900 905 #985 +—«-940:~«1000:«1000:»«1000:«to7t~=«t074~—«4078 
E,s 0,671 0,675 0,664 0,666 0,666 0,670 0,657 0,669 0,654 0,653 0,658 0,660 
M3 rpypefeHHbIxX JaHHBIX M puc. 3 BUAHO, YTO HaHOoMbUIee OTKJIOHeHHE 


OT AMHeHHOH 3aBucumMocTtu E ot T He mMpesbitiaett- 0,008 B, T. €. OKOIO 
1,2% usmMepsemoH BemnuvHbI. OnBITHbIe aHHble B H3yYeHHOM MHTepBasie 


TemilepaTyp OXBaTbIBaloTcA (Cc TOUHOCTHIO + 0,7%) ypaBHeHHeM AG (Kaul) = 
=— 34500 + 3,15 T. Ucnompsya AG? peak Fey »,0 + CO— 0,95 Fe + 


GO; (*) u CO+ Foe) Ce) (1°) mw TemilepaTypHy!0 3aBHCHMOCTb TerJ0- 


emkocteli NbO no (2°), Nb u O, no (#1), MOxKHO BBINHCAUT JIA peakuHH 
o6pasoBpanuan NbO: 


Nb-++1/, O2>NbO, (VIII) 


AGYit (Kan) = — 98 450 — 0,564 T Ig T — 0,63 - 10°72 — 0,08 - 10°72 + 
+ 29,10T (298 — 1346°K), 


TaOauna 1 
Tpa, CoctaB paBHOBeCcHOrO Mpenapata Kp | T-pa, CoctaB paBHOBecHoro Mpenapata Kp 
BaJIOBbIit ‘asoBblit © BaJIOBbIlt | asoBbiii 
1207 NbO9 44 Nb,O, 0,191 1400 NbO9 00 NbO, 0,0225 
1207 NbOp9 37 Nb,O;, NbO, 0,131 1400 NbO2 00 To xe 0, 00508 
oa NbOg 39 To xe 0,127 4400 NbOy,79 NbO2, NbO 0,00306 
4207 NbOd 94 To xe 0,129 4400 NbO, 73 To xe 0, 00303 
1207 NbO9 49 To xe 0,126 4400 NbO4 40 To xe 0, 00301 
1207 NbO9 99 NbO, 0,415 4400 NbO, 04 NbO 0,00207 
1300 NbOp: 49 Nb,O; 0,264 1450 NbO, 63 NbO.2, NbO 0, 00389 
1900 NbO» 33 ‘ NbzO;, NbO, 0,176 1500 NbO, 155 To xe 0,00496 
4300 NbO9 94 1», To.me 0,170 1500 NbO, 79 To xe 0, 00500 
1300 NbOp: 97 To xe 0,475 1550 NbOg 99 NbO, 0,0352 
1400 NbOp9 99 To xe 0,229 1550 NbO, 77 NbO., NbO 0, 00628 
1400 NbOpd 09 To xe 0,236 1550 NbO{ 64 To »e 0, 00618 
£400 NbOd 34, To xe 0,228 1550 NbO, 35 To xe 0, 00638 
1400 NbO9 09 NbO, 0,144 1550 NbO4 49 To Ke 0, 00617 
1400 NbO9 (4 To *e 0, 0812 1550 NbO, 09 NbO 0, 00234 


*“ B npeqpapurenbublx onpirax ObiI0 ycTaHOBseHO, YTO CMeLaHHBIE KPHCTAJIJIbI B CHCTeMe 
ZrO2 — CaO He mora’ caryxKUTb B KauecTBe SJIEKTPOJIHTA H3-34 NPOHHKHOBeHHA MaTepHavia 
Seka pOnoR (no-BuAuMomy, Nb, NbO) b anexrpoaut, xora quis TPyrHX AueeK, HCCJIETOBAHHBIX B 
(*, '), sTor 9s/eKTpomNT oKa3aica ToxxoLALM. 
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| 
| 


‘ 


oTkyfa faa 298,2°K: AGYin = —92,36 xKkan; AHS; = —98,39 xxan; 


0 
ASyi1 = — 20,19 9. e. Kom6unupyax peaxunu V, VI u VIII, momuo spruu- 
CIUTb [JIA peakiwH OOpazsopaHua Nb.O,; u3 2aaemMeHToB: 
2Nb + 5/202 -> Nb.Os (IX) 
x 0 
npu 298,2°K: AHix =—456,9  xxan; AGix = —424,9 xxan; ASIx= 
=—107,43 9. e. u na peakunu o6pasoBpanua NbO, “3 3nemeHTOB: 
Nb + O, — NbO, (X) 
- 0 
npu 298,2° K: AHx=—193,3 «kan; AGk =—179,7 xxan; AS = 
=—'45,76 9. e. 
TaOaunma 2 
Peakiua in AS 8 VctTounuK |! Peaniwua fe Ase og VWcTouHuKk 
ag re 
4 4 
: / | 
2NbO, + -O,+Nb,0 —73,3 | —17,77| (27) Tee Ls: —190,4 17 
Hi i lak Nee | es a ea —199,3| —44, 68 (is 
—Th,0 | (38) —190, 4 (22) 
—75,2 : ) —191,7| —45,8 co) 
—70,3 | —15,9 Hamu || —193'3 : Hamu 
jauubie || ‘ .aHHbIe 
4 ae _9 5 
NbO +50,+NbO; seid taal No i Nb +20,+Nb0, | —45542|—-107,21) (*") 
—94,0 Dye tee) 4 —472,6 as 
—%5,0 | —25,6| Hamu | —454,8 - 
JaHHBIE —158,6 10 
{ ~ pha Re | —455,4 es) 
Nb +50,-+NbC pegs sa ts} | | —456,9|—107,4| Hamu 
py mea Le | elaine J 
4 , | ( ) 
—98, 4 | Hama | 
/ Ji4HHbIe | | 


B ra6n. 2 qua cpapuenua npepctapnenbr AH og, u ASoy, peakuni V, VI, 
Vill, 1X u X no ganHem pa3snuunEx apropos: AH, — TomyyeHHble Kasio- 
puMetpuuyeckne (18-21) y Asie PaCC4YMTaHHble C HCHOIb30BaHHeM 3HTPONHE 


“mpu 298,2°K: Shp = 8,73 (4); Stvo = 11,5 (4); SNpo, == 13,07 (2%); SXv.0, = 


= 32,8 (4) n Sb, = 49,02 (4). 
Tlocrynu0 
30 XI 1960 
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Jloxxagn Anxagemuu nayr CCCP 
1961. Tom 136, N 6 


PHSHYECKAA XHMHA 


E. E. HAKHTHH 


ME)KMOJIEKYJIAPHASH NEPEXAYA JHEPPAW 
nPH CTOJIKHOBEHHAX XHMYYECKH AKTHBHbBIX MOJIEKYJI 


(ITpedcmasaeno axademuxom B. H. Koxdpameeevim 29 1X 1960) 


B nocnequve rosbl B CBA3H C HHTeCHCHBHbIM H3y4eHHeM HepaBHOBECHbIX 
poleccoB B ra3ax Obl BbINOHeH pA pacueTOB ceyeHHu koeOaTebHOrO 
BO3OYXILCHHA MOJIeKYJ- IPH CTOJKHOBeHHAX (CM., Hanpumep, (*)). TlomoxKeHHbIe 
B OCHOBY 3THX PaC4YeTOB MOJEJIbHbIC peCTaBJICHHA O CTOJIKHOBCHHUM CBOAMJINCh | 
rlaBHbIM OOpasoM K BBeeHHIO HeEKOTOpOrO cibepH4ecKH-CMMMeTPHYHOFO TO- 
TeHIMala M@KMOJeKYJAPHOTO B3aHMoOseHcTBUA. B Tex cwydaax, Korga JeL- | 
CTBUTeJIbHad YIPJOBat 3aBHCHMOCTb B3aHMOJeHCTBHA HeBeJIMKAa, TMOMmpaBKH, 
CBASaHHbIe C €€ YYCTOM, MOFYT MPHBOANTb K HEKOTOPOMY H3MeCHEHHIO CeyeHHA, | 
OJHaKO 3aBHCMMOCTb Ce4eHHA OT TlepeaHHOH SHeEprHuu HM TemMepaTypbl ocTaeTca 
Hew3MeHHO! (7). CyiecTBeHHO, 4YTO 9TH MOJeJIM HEYAOBJIETBOPHTeJbHO OMHCBI- 
BalOT TIporecc Nepeayv SHEPrHu Mp CTOJIKHOBCHHAX MOJIEKYJI, KOTOPbie MOTYT | 
BCTYHaTb B XHMMYeCKHe peakUHH. JLin OObACHeEHHA OOJbUINX CeYeHHH KovIeOa- 
TeJIbHOFO BOSOYKMeCHHA XHMHUECKH AKTHBHBIX MOJIeKYJI OblJI ped ylowKeH Mexa- 
HW3M HeajluaOaTHyecKHX CTOJKHOBeHuH (%). B HacTosmleH paOoTe noKa3aHo, 
YTO CHJIbHaAd 3aBMCHMOCTb SHEP B3aMMOfeHCTBUA OT KOH*Urypalluu cTau- 
KHBaIOMLeHCA MOJIEKYJIAPHOH Mapbl, BOSHHKarlollad B CJy4ae BOSMOXKHOH XHMH- 
yeCKOH peakIMH MexKTYy ITHMH MOJeKYJaMH, TakxKe MIpHBOAMT K OOJIbIIMM 
CeUeCHHAM KOJIeOaTeJIbHOrO BOSOYKACHHA. OTOT BLIBOL ABJIACTCA BECbMa CYIeECT- | 
BeHHBIM JIA BLIACHCHHA, B YACTHOCTH, M€XAHH3Ma KOeOAaTeIbHOM pewakcalHu 
B peakUMAx OOMeHA. 

B KxayecTBe MOeJIM paCCMOTPHM CTOJIKHOBeHHe JBYXaTOMHOH Moviekysibl AB 
c aToMoM C, Npw4ueM MpeNoOXRKUM, ITO MPH WocTaTouHO SoubMION OTHOCHTEbHOK 
9HeEprHH & = & BO3MO%KHA peaKUHA OOmMeHAa 


AB tC ==5 Ase Ba) (1) 


Bsaumogelictaue AB wv C MOXKHO ONUCHIBaATh MOBePXHOCTHIO MOTeHWMAaIbHOK 
sHepruu (*). Touka mepepata 3TOM MOBepXHOCTH OTBe¥aeT aKTHBUAPOBaHHOMY 
Kkomiiekcy A— B—C, ycrToiiunBomy MO OTHOWIeHHIO K CHMMeTPHUHOMY pac- 
TakeHuIO cBaAseH AB u BC uw HeycTOH4MBOMy NO OTHOIIeHHIO K AHTHCHMMeTpPHU- 
HoMy pacTsaxenuio. Ilepexof yepes sty TOUKY COOTBeTCTByeT Nepepacnperese- 
HHIO ATOMOB, KOTOPOe MbI He Oyjlem paccmaTpHBaThb. Kpome 3sTOH TOUKH CymlecT- 
ByeT elle MHOXKECTBO TOUeK, B KOTOPbIX CHCTeMa YCTOMYHBA NO OTHOUICHHIO K 
AePopMallMOHHEIM KoJieOanuam ABC, Ho He ycTOH4MBa 0 OTHOMICHHIO K YBeJH- | 
GeHHIO pacCTOAHHA MexKy MoseKysiamMu. J[BuxKeHHe H300parxkKaiouleH TOUKH B 
STO OOMACTH ONMCHIBaeT KONEOATebHYIO petaKcallMio MoueKys AB mp cToK- 
HopeHuax AB vu C. B fanbueituiem mbI OyZem CHMTaTb, UTO MHHUMYM SHeEprHn 
OTBeYaeT JIMHEMHOH KOH@HTypalwH aKTHBHPOBaHHOTO KomMseKca (KaveCTBeH- 
HbIe€ BHIBOAbI, OLHAKO, HE 3aBHCAT OT STOTO MPeANOMOMKEHHA) U YTO OTHOCHTeMb- 
Had SHeEprHA & MeHbINeE SHEPTHH aKTHBAILHH &*. | 
PaMWJIbTOHMaH CTAJIKMBAaIOIMXCA MOJIEKYJI B OTHCCHTEIbHBIX KOOPAWHAaTAaX 
rw R, (MaronanMsupyiouiMx onepaTop KMHeTMYeCKOl SHEprHuu, MMeer BUD 
Re Re 
— 5A; ay Art U(r, R)+ W (Rk, r, 9), (2) 
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rae fF — BeKTOP MexbALepHoro pacctosHua Mosekyn AB, R — paguyc-Bextop 
aToma C OTHOCHTC/IbHO WeHTpa TaxKeCTH MoseKysE! AB; mu M — IIpHBeJeHHBIe 
maccbl MoJeKyJbt AB u craiKkuBaromelicn naps, U(r, R) — KoneOaTenbuntit 
noTeHHad mMouwekyibl AB; W(R, r, 6) — sneprua B3aumopeiicraun AB u C. 
Ilockombky oOMeH sHeprveli npoucxog_uT BOs TOUKH MOBOpoTa TpaeKkTOpHu 
OTHOCHTeNbHOrO ABHxKeHHA AB u C, GyemM uCKaTb NIpHOuMKeHHOe pemleHue 
BOJIHOBOrO YpaBHeHHA B STO OONacTH. JLna ynpouleHua raMusIbTOHMAaHA UCHOWIb- 
3y€M YCJIOBHe CHJIbHOH 3aBMCMMOCTH B3anMOfelicTBHa oT yrua ABC. Ecau 
yacToTa JeopMal\MOHHOrO KoNeOaHHA w’ BOM3H TOUKH MOBOpoTa 3HaYHTeJbHO 
IipeBbilaeT CpefHIoIoO YaCTOTY BpalileHusa KomnsmeKca ABC Kak wesoro, TO Bpa- 
ukeHWe BCel CHCTeMbI MOET ObITh IPHONHKeHHO OTJeNeHO. BosHuKawulMe MpH 
9TOM OWIMOKM CBASaHbI C MpeHeOpexeHvem WeHTpOO@KHLIMU H KapHoJIMCOBLIMu 
cuiaMH. Ilocne otjenenua BpamjeHua ocTaloTca 4eTHIpe KOOPAMHATEI — yrabi 
OU, COOTBETCTBYIONIMe JBaxKIbI BLIDOKIEHHOMY ecbopMallMOHHOMY Kovle6aHuto, 
WM JIMHeHHbIe KOOpANHaTH! fr HX R. OOosHauaa CMeuleHHe 43 MONOMKeHuA paBHore- 
CHa aroma B yepe3 x, MOXKHO 3alvcaTh raMWJIbTOHHaH B Buje 


H =T (x)-+T(R)+T(R, 0) +U (x, R)+W(R) +2 2e 


L axW (R) + ax 2) ga, (3) 


2 


@DopmabHO 3ITOT TaAMHJIBTOHH at COBMALaeT C KOJIeGATeJIbHbIM raMuIbTOHHAHOM 
k(R) 


») 
a 


9? TevCTBH- 


JIMHEHHOH TpexaTOMHOl MovieKyJt. B qanHom cstyaae U(x, R) u 


TeJIbHO ABJIAIOTCA MOTeHILHaIaMH KOIeOaHHH, ofHaKO W(R) orpeuaeT oTTa- 


KMBaHHMiO aTomMoB B u C (pa3ymeeTcs, Np ycvloBHH &€ < &*) B pesyubTaTe O6- 
MeHHOrO B3avMosencTBuA. J[Ba noceqHUX WieHa B (3) ONHCHIBaIOT B3aHMoeli- 
cTBHe KoseOaHHi AB c OTHOCHTeJIbHbIM MOCTYMATeJIbHbIM IBHXKCHHeEM CTAJIKH- 
BalOULMXCA MOJICKYJ1 H TedopMallHOHHBIMH KOJIeOaHHAMH KOMMMeKca. Syecb U 
jlasiee MbI Npexnosaraem, uto U He 3aBucHT OT 9 B COOTBETCTBUH C NOTeHILMaIOM 
BaJIeHTHBIX CsI. UneHbi, MpomopmvoHalbHble aX, MOMy4alOTCH B pesysbTaTe 
Pa3JIOMeHHA MOTeHIMala B3aMMOJeHCTBUA MOJIeKYJI MO CTeNeHAM OTHOUIeHHA 
CMelleHvA aToma B k paguycy JelcTBua OOMeHHBIX cua 1/a, nocKoJIbKy pH- 
OJIM2KCHHO MOXKHO CUMTATb, YTO OOMeEHHOe B3aHMOeHCTBHeE MpPHOJM3HTebHO 
JKCNOHEHIMAIbHO VMeHbIINaeTCA TIpH yBelMueHuH R. 

Ecau B (3) nomoxuTb k = 0, To NOJyYMTCA TaMMJbTOHHaH, COOTBETCTBYIO- 
mua MogemmM IIpapua u Tepudenpya (°). Sekt Bpaujenua Bcel CHCTeMbI Ip 
3TOM BOOGIE HeCyllecTBeH, TaK KaK MOMeHT MOJIeKyJIbI AB M OTHOCHTeJIbHbIL 
moment AB + C coxpansioTca He3saBHcuMo. B cCooTBeTCTBHH C MIpHHATOM Mo- 


kQ? 
leJIbIO MbI Tpesmosaraem, Haodopot, 4TO ax —,-S>axW (R), Tak uTO B KayecTBe 


BO3MYIICHHA, OTBETCTBeEHHOrO 3a Tlepeauy 9HeEPrHH, BbICTyMaeT TOJIbKO [l0- 
CJIEQHHH WieH B (3). 
Hepo3MylleHHble BOJIHOBbIC (PyYHKILMM OyjeM WCKaTb B Buse 


Denm = Ya ee R) Wn (9, Q, R) Xonm (R). (4) 


- Jina sToro HEOOXOHMO BOCHOMb3OBaTbCA alHaOaTHyeCKUM pasfleJieHHeM KOuIe- 


1 
' 


6aHu M MOcTyNaTe/IbHOrO JBHXKeHUA MOVJIEKyJI, KOTOpoe, KaK NOKAa3bIBaeT 
OWeHKa, BOSMO2XKHO IIPH THIMUHBIX BeJIHYMHAX YaCTOTH! KOMeOaHHl Wo MOJIeKy- 
abt AB, JebopMaunoHHot 4acTOTLI @’ H OTHOCHTebHOM CKOpocTH MovieKyu V, 
XApaKTepHS3YIOULHX CTAJIKMBaIOWLyIocA Mapy (CM. HMxKe), 

BepostHoctb nepexoga unm—>v'n'm’, paccuvTaHHas 10 MeTO,y WCKarKeH- 
HbIX BOJH, Oyler CPaBHUTebHO BeNHKa, ECM B HeKOTOpOH TouKe R = Re 
MacTOTAa OCIMWIALUH Q TpOUSBELeHHA Yoam Yo'n'm’ OOPalijaercs B HyJb (CM. (ey, 
‘erp. 352). [pu srux ycnoBuAx MaTpHUHbIli 9NeMeHT BO3MYLLCHHA MOXKET ObITb 
“BBIUHCJIGH TIO MeTO/Ly cTaltMOHapHOH a3sbl, UM BbIpaKeHHe JIA BepOATHOCTH 
mepexofa MpHHuMaeT BH 
2 h [a’ (Ro) }* 


V ott oe tot n=a | 


n(n— 1), no =n—2, (5) 


P — > | (4X) uv" 
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re Fyn WU Fo, n—» — CHJIbI, ONIpPeeAIOMWe OTHOCHTEbHOe ABH KEHHE ABuc 
B KONeOaTeIbHbIX COCTOAHUAX V, N WV’, Nn—2 BONU3H TOUKH pesoHaHca Ro; 
V) — OTHOCHTesbHaA CKOpOCTb B 3TOH TOUKe. OTMeTHM, YTO eCIH MOJIeKy Jy 
AB MoxHO alNpOKCHMHMpoBaTb TapMOHHYeECKHM OCILMJATOPOM, TO Mepexoy 
MOXKeET OCYULECTBIATbCH TOJbKO MexKLY JBYMA NOTeHIMaJIbHbIMA KPMBBIMH, 
OTBCUAIOLLUMH KONeOaTeJIbHBIM COCTOAHMAM 0,1 HUt1, n+F2. 

Jlna oOpanjenun B HyJIb yacToTH! © HeoOxOMMo, 4TOObI NpH COMKEHH 
moneky AB u C yactora KoueOaHnii Monekyabt AB mpw HeKOTOpOM MexKMO- 
jlekyApHom paccTosHuH Ro oKa3zaacb PaBHOU yABOeHHOM YacToTe JecopMa- 
I[MOHHBIX KONeOaHHH KomMmsmekca ABC. K comxasleHv10, MOBepXHOCTH TIOTeH- 
IHaIbHOM IHeprHH paCCUHTHIBAIOTCA OYCHb HETOUHO, TAK YTO TPyMHO AeaTb . 
ONpeleseHHble YTBEPAXCHUA OTHOCHTEIbHO BHINOHEHHA YCJIOBHA Pe3sOHaHca. 
Han6ouee TounbIt pacuer Hs, nanpumep, Zaet o = 1945 cmt uw’ = 952 cu7* 
Jit TOUKH repepasa (’). CrelyeT yUHTbIBATE, OLHAKO, YTO yuacTHe B OOpaszoBa- 
HHH XHMHYeCKOM CBA3H p-3JIEKTPOHOB JlOJDKHO CYUIeCTBEHHO MOBbIMMAaTb 4a- 
crotst ’. TlosToMy MbI IIpeMOIOXKUM, YTO YacTOTAa JecOpMallHOHHHIX KOvIeOa- 
Hult KoMimeKkca ABC Onu3Ka K uacToTe JectbopMallHOHHbIX KOeOaHHH JIMHeMHIX 
TpeXATOMHBIX MOJIeKyJ, T. e. Aaa M ~ 10 nosoxuM wo’ ~ 500 cm. C Apyroit 
CTOPOHHI, BOJIM3H OT TOUKH MepeBasla YacTOTa @ YMeHbIllaeTCA NO CpaBHeHHto 
c yacTOTO CBOOOLHEI KomeOaHHit AB (qa crouKHoBeHusa He + H, nanpumep, 
yMeHbIWeHHe YacTOTH! CocTaBssaeT OKOO 2000 cm-? (")), Tak 4YTO ANA TOM %*e 
IIPHBeeHHOH MACCbI MOXKHO MO/OKUTE (Ro) =~ 1000 cm-*. Takum o6pasom, 
oOpaileHve pa3HOCcTH @ — 2’ B HYJIb, T. €. OCYIeCTBeHHe pesOHaHCca B He- 
KOTOPOH TOUKe, MpeACTaBJAeTCA BIOJIHE BePOATHBIM. 

YcpelHeHHe BepOATHOCTH (5) MO TeMJIOBOMY pacIipeseJeHHioO CTAIKHBAIOULAX- 
CA MOJICKYJI MOXKeT ObITh MPOBeeCHO B PaMKAX MeTOJa TepeXOAHOrO COCTOAHHA, 
TOCKOJIbKY, MO MpeAMOJOKeHHIO, CTAIKHBAIONLHeCA MOJIEKYJIbI ONMCbIBaIOTCH 
paBHOBecHOl (pyHKIMeH pacipeseseHUsA JJIA OTHOCHTeEIbHOTO JBYXKeHHA (B TOM 
yucse U WIA JesopMamwHouHoro KosleOanua). YcpeqHeHve M0 n He COCTAaBJAeT 
Tpyfuocteh. Uro kacaeTca ycpeHeHHA MO CKOPOCTAM, TO OHO IIPHBOAMT K 
YMeHBIIeHHIO BK Jaa MeJ\JICHHbIX CTOJIKHOBEHHH B YCpeMHeEHHY!0 BeposATHOCT P. 
ITO CBA3aHO C TEM, YTO MPH MaJIbIX CKOPOCTAX CTAJIKMBAIOW[MeCA MOVJIEKYJIBI 
MOryT BOOOIle He JOCTHYb TOUKM pe30HAaHCa, TAK YTO COOTBETCTBYIOULaA Bepo- 
ATHOCTh Tlepeauv 9HEPrHU OyeT 9KCHOHEHIMAaIbHO Masa. IlosTomy ycpeqHeHHe 
IIpaKTHYeCKM HALO HAYHHATH C HYJIEBOM CKOPOCTH B TOUKe pesoHaHca, KOTOpAA, 
OMHaKO, OTBeYAeT OTIPeMeeHHOH SHeEpruv e€0 Ha OecKoHeuHocTH. IIpu V > 0 
MCMOJb3OBaHHOe TIPHOJIMKeHHe CTALMOHapHOH da3sbl He MpHMeHHMO, H WA 
pacueTa BepOATHOCTH HeEOOXOAHMO HCHOMb30BaTb PYHKUMN Yunm BONU3M TOUKU 
moBopota. Caeqys MeToky pacueta paG6otp! (*), HeTpyAHO MOJyYHTb 


Tt 2 Oa TaN mea ce 
P= Z| (2x)o, oa? — n(a—Texp(Get),  &o<rkT; ‘ 
( 


P~ = | (ax)o, vail 72n (n— i)exp(>-"), Eo > zRT, 


re V oOo3HayaeT CpeHIOIO CKOPOCTb CTaJIKMBaIOILMXCA MOJIeKyJ, MpHuem 
NpHOMMKeHHO NomOKeHO | Fyy, n — Fo, n—2| = oho’, y = (2Mo” / el)”, 

Bpipaxennve (6) cyulecTBeHHO oTMuaetca oT dopmyub Weapna u Tepu- 
besbya (°): BepOATHOCTh pe3s0HaHCHOH Mepelauv sHepruu 3HAUHTeNbHO Gombe 
BeCPOATHOCTH HEMOCpeACTBEHHOTO IipeBpalleHHA KMHETMYeCKOM 9HEPrHu CTaJIKH- 
BalOulHXCH MOJIEKyJI B KOJIeOaTeJIbHYIO SHEPrHlo, a TeMnepaTypHas 3aBHCcH- 
MOCTb BEPOATHOCTH ONMCHIBaeTcA opmynoH AppeHuyca c 9HeprHei akTHBa- 
IMM &, a He @opmysoh Jlannmay — Tensnepa. 

Jina OKOHYAaTebHOrO ycpefHeHHA BepoOsITHOCTH HEOOXOAUMO yueCTh elle 
BC€ KOHPUrypalu cTaNKMBalOlMxca Tap. B coorsercTBHH ¢ MeTOOM Mepe- 
XOMHOFO COCTOAHUA 3TO MOKHO CileaTb, CCIM BBeCTH B (6) JONONHUTeNbHDIM 
MHOXKUTCIb fxon/fsp, THe fron — CTATHCTMUeECKaH CYMMa JIBaxK)bI BbIPOIKeH- 
Horo JepopMalMoHHoro KOneOaHHA, a fap — CTAaTHCTMYeCKan CyMMa BpallleHHA 
1378 


moviekyJib! AB. Takum oOpasom, ecJIM BbIPasHTh payuyc JelicrBuA OOMeHHBIX 
CHI yvepes 4HCIO KONeOaTeIbHbIX KBaHTOB N ocuuIatopa Mopse, To aA 
_BepOATHOCTH OMHOKBaHTOBOH KOJleOaTeIbHOl JesakTuBawuu AB npu ycuoBun 
8) SAT ut ho’ SkT uerpyguo nonyuutp Bpipaxenne 


2 , f 
Pantie (Sy Op eawiit: an\xOey feos 
ie ee itera iia (7) 


AvasOrHyHO MOXHO TosyuuTh opmysy ana cnyyan ho’<kT. Tipu atom 
CyUeCTBeHHO, 4TO ycloBHe hw'<kT c yuerom & <AT ue mpoTmpopequT 
||B IUMpOKOM HHTepBasie H3MeHeHuA w’ ycNOBYIO aqMaGaTH4uecKOrO pasreleHuA 
TlocTyHaTebHOrO H KOJeOaTebHOrO JBUKeHUE. 

Jiu KaYeCTBeHHOH ONeCHKH BepOATHOCTH Ha OcHOBaHMM (7) TO0%KUM 
7 = 300°K, M= 10, m, ~m,, 0 ~ 500 ew}, f= 1, fap © POF) Nee 10s 
B 3TOM Cilyyae BepOATHOCTD We3aKTHBAallHuM Mepporo KomeOaTebHOTO KBaHTA 
OKa3biBaeTcaA NopsyKka 10°%. Teopusa Upapna u Tepudenbaa npupogur kK Be- 
gmumHamM ‘Ha 2—4 nopsnka meHpule. B cpa3u c 3THM MHTepecHo TIpHBecTH 
SKCIEPHMEHTAaJIbHbIe BeJIMUMHbI BeEPOATHOCTH Jle3aKTHBAallMH WepBoro kKoweda- 
TebHOrTO KBaHTa C]l,,, KoTOpbie OOcyxKAamHch IIpuTuyapgom (§) B craTbe m0 
OOmeHy SHeEprHH B peakiiMAx 3amemleHun. Jina ‘nepexona v= 1—>v=0 
xXmOopa HeoOxomuMo B cpefHem 43000 cromKHoBeHuH Cl, +N, H TOMbKO 
230 ctomkHoBpenui Cl,-+ CO. CumbHoe yBemuyeHve BepOATHOCTH Je3aKTHBa- 
MH BO BTOPOM cJlyyae CBA3aHO C XHMMHYeCKHM cpoycTBoM Cl, u CO, 

B 3aKJOUeHHe OTMeTHM, UTO TpeOKeHHbIN MeXaHH3M OOMeHa 9SHEprHeli 
‘MOXKeT ABIATLCA CYUIECTBEHHBIM JIA pala Apyrux KHHETHYeCKHX BOMpOcoB H, 
‘1B 4aCTHOCTH, JIA HepaBHOBeCHOH TeOpHH XHMHYeECKHX peak OOMeHa, yuH- 
TbIBAIOMeH HapyilieHHe OoJIbIIMaHOBCKOrO pacipesevieHHA MO KoOJeOaTeJIbHbIM 
COCTOAHHAM pearvpylolulux MoOvIeKyJI. 

Buipaxaio OnarogapHoctb npod. H. JJ. Cokonosy 3a oOcy#xeHHe padorn. 


MucrutyT xuMMuecKOH (bH3HKH Tlocrymusto 
Axkajlemuu Hayk CCCP 27 IX 1960 
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Wh ain duemRec. tray. Chem., 74, 779 (1955). 
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Jloxnayge Axkagemunu nayr CCCP 
1961. Tom 136, Ne 6 


PH3BHYECKAA XHMHA | 


M. C. OCTPHKOB 


0 MPOIWLECCAX PA3BUTHA WH CMbIKAHMA TPEULMH B H30TPONHOM | 
TBEPHOM TEJIE 


(IIpedcmaeaexno axademukom IT. A. Pe6uxdepom 24 1X 1960) 


PeasbHad MPOU4HOCTh TBeEPAbIX TeJl, 3HAUHTEJIbHO CHHKEHHAA NO CpaBHeHHIO 
c TeopeTH4uecKOH, ONpesesneTCA 4acTO He TOJIbKO (M3HKO-XMMMYECKON TpH- 
pokolt Tema, HO HM flecbeKTHOCTbIO ero CTpyKTyppl (’). 

[naBypid mpolecc B aKTe pasBHTHA HHAMBUALYaJIbHOM TpeULMHb! OCylLecTBJIA- 
eTCH Ha e@ TYMHKOBOM KOHe B XOfe PaspeMICHHA KOHILEHTPHPOBAHHbIX 3]eCb 
HalpAKeHHA MPH CocpeLoTOYeHHOM JleHCTBHM BHEWIHHX YCHJIMH UM BHYTPeCHHHX 
HalpsxKeHHH MpPOTHB CHI MeKMOJeKYJAPHOTO CiemmeHuA TBepLoH dass. 
Vimenuo 3yecb, no II. A. Pe6ungepy (1), alcop6uvonHoe BaMaHHe Cpesbl (yMeHb-| 
IeHHe CBOOOAHOM MOBePXHOCTHOM JHEP) B pesyJbTAaTe pasBUTHA acopo- 
IMMOHHOrO CJION JOCTHraeT MAKCHMAaJIbHOTO 3HAYCHHA, ABJIAACh BayKHeHUNeH 
IIPHYHHOM pesKOrO NOHWKeHHA MpOUHOCTH. 


BHeIUHHX YCHJIMU, HX SdPeKTHBHOCTh 3aBHCHT OT pexKHMa paOoTH! ANCMeprHu- 
pyfoulero MexanHu3Ma. HanOoviee BaxKHY!0 POJlb IPH 9TOM UpaloT CuleqyroulMe 
‘pakTOpbI: a) CKOPOCTh pa3BHTHA TpeUHH Cc NepemMeleHHeM TOWeK KOHILeHTpa- 
WMH HallpsxxKeHHH; 6) CKOPOCTb CMbIKaHHA TpellHH Mocie CHATHA Harpy3kH; 
B) KHHeETHKa «CpacTaHuA» B COMKHYTOH 4aCTH TpeMHbI; fT) CKOPOCTb MpOHH- 
KHOBCHHA 2KHKOCTH BHYTPb Pa3BHBaIOMIMXCA TPellHH; A) BIMAHHe pasJIMUHbIX 
Cpe, Ha CKOPOCTb pa3BUTHA TpeuIHH, Ha Mpomwecc HX CMbIKaHHA HM CaMO3saJeun~ 
BaHHA. 

[lp He6aronpHaATHOM coueTaHMH STUX (bakTOpOB NepHosMyecKas pacorTa, 
3aTpaunMBaemas Ha CO3aHHe TpeliHH B HX OOpaTHMON (CMbIKaloluleHcA) 4acTH,| 
MOXKeT OKA3aTbCA B 3HAYHTeIbHOW CTeneHH GOe3pe3yJbTaTHOH, HanpHmep BI 
TOM CJly¥ae, KOPa CKOPOCTb Pa3sBUTHA HM CMbIKAHHA TpellLHH HAMHOPO MpeBbilaerT 
CKOPOCTb JIBHXKCHHA MOJICKYJIAPHBIX CJIOCB HKUAKOM (a3sbl MO HOBbIM OOpasyio- 
IHMC NoBepxuHoctam. IlostoMy BaxKHO H38Y4HTb KaKbI M3 yKa3aHHbIX PakTO- 
PpOB H yCTaHOBUTb UX 3aKOHOMePHble B3aHMHbIe CBA3H, BJINAIOM[Me Ha Mpolecchl 
paspylleHHA H MedopMallHH TBepAbIX Ted. 

Panee uccleqoBalocb pa3BHTHe TpelllMH B TOHKOM CTeKsle M ycTaHOBseHo!! 
BIMAHHE Ha STOT Tpolecc pasmHYHbIX *WuHAKOcTel (7), H3y4asoch pasBuTue ul! 
CMbIKaHHe TpellMH B KPHCTasJIMYeCKOM Tele NO MlocKocTAM cnaHocTu (*).|} 
Hamu paccmaTpHBanHcb Te xKe Mpouecchl Ha OOpasiax CuIMKAaTHOrO cTeKual! 
Pas IMYHON TOMMMADI. ITH OMbITHI IpekCTAaBJAIOT HHTepec KAK MAKPOMOJeJIbHBIeE, |! 


au Acdk=tp le ee 


MCXOAAT B OTACJIbHBIX CJIOHKHO PaSBETBJICHHbIX MHKPOTpelllHHax B «30HE Tpel- 
paspyiieHua» (?). ONHCbIBaeMbIe OMBITHI HHTepecHbl HK B TOM OTHOUICHHH, 4TO| 
PasBUTHe TPelHHbI B OOPasile MOXKHO BeCTH B JOOOM 3a,aHHOM HalipaBieHun, |) 
H€3aBUCHMO OT CTPYKTYpbl, H30TpomHO. B BEICOKOMOJIEKYJIAPHbIX CTeKIaX id | 
it 
4TO MOMKeT Take MCCJIeOBaTbCA C MpHBJeyeHvem JaHHoro MeTosa. Hanpas-}! 
JleHHe Mpollecca pasBHTHA TpelllHH OMpeseseTcA CHavasla TOMbKO HalipaBuie-| 
HH€M IIpe{BapHTeIbHO HaHeCeHHOM HauaJIbHOM TpelulMHbl, MepemelleHvem xe}! 
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. 
‘ 


| MIMHbI Mocsie CHATHA Harpy3Ku. 


.WHOHAaIbHOM Harpy3ke) WH CMbIKa- 
Hue pH ocrelleHHOM CHATHH 


Luka @ XOPOWO BOCIIPOH3BOAUTCHA 


‘Ke Ha opfuHate. HeoOpatumasx 
| uacTb TpemiuHbr A/ Tem Oovbule, 


i 


| ae IPHJOKCHUA Harpy3kKH WM TOY€K ONOPbI MOYKHO MPOH3BO/IbHO H3MeHUTL 
_HepBOHadaNbHOe HallpaBJleHve TpelMHbI B XOe AambHeliMero ee pocta. 


CMbikaHMe TpellMHbI pH CHSTHH Harpy3KM Mpowcxo_uT Ha 3HaqHTeNbHOM 
paccTosHuM (HHOrga o 6—7 cm) u B GonbETNHCTBE culy4¥aeB OnTHYeCKH (HO 


| He MexaHuyeckH!) GeccieqHO. 


Ha puc. | A cxemaTuuHo u306paxena onpitnad naacruHKa c TPeluLHHOH, 


‘pasBuBalollenca Nok Harpy3skoH P, npunaraemoii CHM3Y K cpelHeli TouKe a. 


Touku Onopbl yKa3zaHbI cTpesKa- 
mu. IlyHKTupHpit yuactoK 6 — 6 
o603HauaeT COMKHYTY10 4aCTb Tpe- 


Pa3BuTHe TpelMHbI MIpH yBevIn- 
YeHHM CTpesbI Mporuba S (nponop- 


Harpy3Ku NoKasaub Ha puc. | Bb. 


TipH MHOrokpaTHOM MoOBTOpeHHH, 
HeECMOTPA Ha 3HAYHTeJIbHbIN PH- 
cTepesuc. Ec xe Harpy3Ka P 

TIpeBblluaeT HEKOTOPbIi mpeses, 5? Auk ub 2 ol al acd Gane 
TO KPYyTO BOCXOJAULad BeETBb, Kak 5-102 — 

BHJHO Ha KPHBOH 6, epexo,UT 
B FOPH3OHTAJIbHbIN y4AaCTOK, a 3a- 
TeM B HOBbIN BepTHKAaJbHbI. I loc- 
Jie STOO HUCXOAAMLaH BeTBb y?Ke 
He BOSBpalllaeTcA K HCXOMHOM TOU- 


yeM OoJIbille Harpy3Ka MpeBpliliaet 
yka3aHHbii mpefzen. IIpu Hempe- 
PbIBHOM yBeMYeHHH Harpy3kH 


PaSBUTHe TPeCUMHbI WET CTYMCH- pyc. 1. A —cxemaTHuecKoe H306paxeHHe 9KCIIe- 


'gaTo. PHMeHTAJIbHOH MacTHHKM Cc pasBuBatomlelica TPe- 


Ilpouanoctp CBA3H B COMKHYy- muHon. 6 — 3aBHCHMOCTb AIMHbI TpellHHbr l or 


ToH 4YaCTH TpelHHE! 3ameTHO CTPETb mporw6a S WlacTHHKH MPH pa3sBuTHH 4H 


CMBIKaHHH TPeUHHEI; @ — BOCIIpOHSBOAMMBIH WHKI, 
‘BOSpacTaeT CO BpeMeHeM IpeObI- 6, 6 — HeBOCHpousBO_uMBIe KPHBpIE 


BaHHA B COMKHYTOM COCTOAHHH. 
Kak moKa3aHo Ha puc. 2, auHa 
TPeUIMHbI pH OMHOM H TOM Ke 3HaveHHH S = 0,02 MM ymeubulaetca c 
YBeIM4eHHeM BpeMeHH <«pereHepalli» MOJICKYJIAPHbIX CBAseli B 30HeE mpel- 
paspylieHHua (COOTBeTCTBYIOINIMe TOUKH Ha KPHBOM COeMHEHLI MYHKTHpoM). 
BAUAHHMe KHUAKOH cpeAb XH KANHAAAPHBIX CH J BeCb- 
Ma HaridqHO NpOABJIAeTCA B KHHETHKe Pa3BUTHA TPelMH MPH COOTBeTCTBYIO- 
WIMX OMo6paHHBIX MOCTOAHHbIX Harpy3Kkax (P). PesyupTaTbl, moyueHHble 
ic AByMa OOpasilami, MpHBeseHbI Ha pHc. 3 B Bue KpMBbIX a WO. HuKnue Hayab- 
HbIe UX Y4aCTKH OTPaxKalOT PasBUTHe TPellMH BO BPeMeHH, NpoTeKatoulee C 
BaTYXaIOWleH CKOPOCTbIO HIM JIMHeHHO, B 3ABMCHMOCTH OT MeXaHWyecKUX yCuJIO- 
Buu. CKopocTb pe3Ko Bo3pacTaeT, KaK TOJIbKO Ha TOUKY KOHIMeHTpalluu Hanps- 
%KeHHM HAaHOCHTCA Kalla BOMbI. Kora KallJid HAHOCHTCA Ha TpellHHy Ha He- 
KOTOPOM paCCTOAHHH OT 3TOH TOUKH, NOBbIIMeHHe CKOPOCTH HaCTyMaeT TOJIbKO 
Mocie TOrO, KaK C/OH XKHIKOCTH, MpOHHKalolleH MO TpeliMHe, JocTHraeT ee 
tynuka. CkopocTb pa3BHTHA TpellMHbl BHOBb CHMKaeTCH CKAYKOM, eCJIH Ha- 
A@CCHHYIO KallJIO CHATb Cc OOpasita (CH), HM BHOBb MOBbIIlaeTCA pM CJeQyIOuleM 
daneceHHH Kall BosbI. TakKuM O6pa30M, MOXKHO MOJIYYHTb KPHBYIO C HECKOJIb- 
KHMM CTYIIe€HAMM, KaK ll0Ka3aHO Ha pH. 3 6. 
_ SToT asKcnepHMeHT OcOoGeHHO HHTepeceH MOTOMY, YTO BeCbMa yOeHTeJIbHO 
TOKa3bIBaeT MeXaHHUeCKOe CxKHMAIOULee TeHCTBHE KAaMHJVJIAPHbIX CH Ha To- 
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BepXHOCTH M€HHCKOB B YCTbAX TPel\MH. ITO LeHcTBue MpeBbILlaeT aicop OUMOH- 
HOe H paCKJMHUBAaIOMee WaBIeHHe MOJIEKYJAPHEIX CJIO€B BOMbI, OCTAIOMLeHCs 
B TpemuHe. Ecru mocie yqalienHa Kalvin CHHMaeTCA Harpyska (S = 0), To 
OCTaBIIaACA B TPelMHe 2KHIKOCTb BbICTyNMaeT Hapy2Ky No Bcel JIMHMH, COOM- 
pasich B BUe MembyuaiMx Kallelek, KOTOpble OY€Hb ObICTpO UCMapslOTCS. 
B TaKoM cocTOAHHH oOpaser 6 3aTeM cynIMIcH B TeveHHe 90 MMH. 3a 
3TO BpeMA TpelllMHa COMKHYyach Ha 3HAYMTebHOM yuacTKe Mp MexaHH- 
yeCKOM JeHCTBHH YIpyrMx CHI WacTHH- 
nn 0 - Licex 780cex. 0 1500cex. KM HW pH 3HaYHTeIbHOM Y4aCcTHH CHI 
70 a oar KalluJJispHol KoHTpakuun (°). Ipou- 
HOCTb pereHepHpOBaHHbIX CBAZeH B COM- 


68 ! F 

i th KHYTOM WaCTH TPelMHbI BOSpOca, TaK 
+ 66 é KaK IIpH BOCCTAHOBJICHHM TIpexkHeH Ha- 
ez 


2 XOJHT MeJWJICHHEE. BoausHue x*e BOJIBI 

Ha 3TOM COMKHYTOM Y4UdaCTKe ocoOeHHO 
MHTCHCHBHO. 

Ha puc. 3 a mpekcTaBJieHbl pe3yJIb- | 

DIZ 0ILSL Less bet 2g ae ee TaTbI OMbITOB C TAKHM KE o6pa3ilom CTEKS 

5-10 °— Jia, HO 1pu 6ombuleH Harpy3Ke P. Kor- 

Puc. 2. Pay NOBTOPHbIX WHKIOB, MpoBeyeH- ne DO eee (S oF 0) 

HBIX mocse npeObiBaHHaA TpemuH BcomKHy- BHOBb BOCCTaHaBJIMBaslacb (S), pasBu- 

TOM COCTOAHHH B TeveHHe pasHbIX nepHogzoB. THE TPeULMHbI MpOTeKaJIO BeCbMa 3d- 

TlyHkTHpOM COeQHHeHBI TOUKH WIA S= mefeHHO. Syecb TaKKe MpOABJAeTCH | 


=0,02 mM. IlpouHocTb pereHepHpoBaBlIHx CoKHMarollee lelicTBHe KAalMJIJIAp HBIX | 
cBAsell B 30He MTpespaspyleHHA pacteT Cc Son 


MPOWOMKUTeIbHOCTbIO Tpolecca «camosavie- 
YHBaHHA» TpellHHbl H. eemvonsine pL, BL EG) ACH Ore ta 


(rekcaH, OeH30J1, 4eTbIPeXXJIOPHCTHIH | 
yrJiepod, BaseJIMHOBOe MaCJIO) B YCJIOBHAX OMHMCbIBAeCMbIX SKCMEPHMeHTOB OKa- 
3bIBaIOT JeHCTBHe JHaMeTPaJIbHO IPOTHBOMOOKHOe TOMY, KOTOPOe TIPOH3BOLUT 
Boa. SOTO XOpowo BHAHO Ha puc. 4, Pe NpelcTaBseHbl pe3yJbTATbI, T0- 
JIY4eHHbIe pH JByX pa3HbIX Harpy3Kax Ha OOpa3supl. PasBuTHe TpellHH | 
mpekpamjaercA [pH HaHeceHHH Ha HHX KallJH YeTbIPeXxJOPHCTOrO yrvie-| 


$ rpy3ku (S) pasBuTHe TpelHHbI Mpouc- 
1 
f 
| 
| 
i 
! 


Sa Oe a 


oy a} Ag 5 j 
072 6 1341-68 6 


Sd) 
1) | | Ho 5-0 


H,0 
Pests 
labale noes We, 
0 ? 40 0 10. 16 Mux. 
Od VEZ OPE ESY MOM MUM es 


Pue. 4 


Puce. 3 


Dojla. Takoe TOPMOS ALTLee evcTBHe MNpOXOJDKaeTCA JOBOJIbHO ovIro U mpe 
KpaulaerTcs Nocwle HCMapeHHA H3 TpellHHbl TaHHOH HeMONAPHOM %xXKHAKOCTH.) 
OXHaKO, eCIM B MPHCYTCTBHH HeNOJAPHot 2xKM_KOCTH, OCTaHOBUBIIell pa3- 
BHTHe TpeulHHbl, Ha Hee Me HaHecTH KallJiO BOJbI, MOCeIHAAH MPHOBeHH 
MPOHHKaeT NO MOBEPXHOCTH B 30HY Ppa3pymeHHaA HW OKa3bIBaeT CBOE OOBIU- 
Hoe jlelicTBHe. 
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STO Xopomwio cormacyerca c OGM MIpeCTaBJIeHHeM, BbICKa3aHHbIM paHee 
akan. Il. A. PeOungepom u Acnanosofi, 0 Tom, ¥To UNCTHe NOBeEPXHOCTH MowAp- 
HBIX TBEPMbIX TEJI MOJHOCTbIO CM@YHBaIOTCA KAK MOJIAPHbIMH, Tak u HenOJIAp- 
HPIMH HHAUBUAYAIbHBIMH XKMTKOCTAMM IPH Pa3IMYHBIX 3HaYeHMAX SHEprHun 
CMa4MBaHHA. PasHntla pesko oOnapyxUBaeTCA B MOBE€PXHOCTHOH AKTHBHOCTH, 
B KalHJIAPHOM aHTarOHU3Me XKUMAKOCTeH pasHol NOJApHOCTH, Kora OHM, He 
CMCIIMBAaACbh, OMHOBPCMCHHO TIPHCyTCTByIOT Ha jaHHO! NoOBepxHOCTH, KaK 
MOKa3aHO B MOCeHeEM ombiTe. 

PaccMOTpeHHble JaHHbIe CBUETELCTBYIOT 0 GOOVIbILMX BO3MOXMKHOCTAX pe- 
PYAMPOBAHUA CKOPOCTH Mpoleccos paspyiieHua MpH AucneprupoBanuu, pH 
MeXaHMYeCKOH XOJOAHOM OOpaOorTKe TBEpAbIX MeTaJVIOB, Mp paodote passuy- 
HbIX MaTepMaJIOB B SKCIWIYaTaMOHHBIX YyCJIOBUAX (TpeHHe, MepemeHHbie Ha- 
roy3kv). Hy2xHo mp 3TOM y4HTEIBaTb (PH3HKO-XUMMUYECKYIO MIpHposy Bsan- 
MOMCHCTBUA TBEPLO asbl co cpeqo u Npe€HMYILeCTBeHHOe 3HAYeHHE BOJbI 
AIA MOMAPHBIX TBEPbIX Te. 

B fabHelimem UcceloBaHHH UMMeeTCH B BAY M3bICKHBATE peareHTpt, 


CNOCOOHHIE OKa3bIBaTb BJIMAHHE B JIKOObIX SaJ,aHHbIX HalpaBJIeHHAX. 


ABTop BbIpaxkaeT rlyOoKyt0 OlarofapHocTtb akag. II. A. PeOungepy 


3a BHHMaTesbHoe odcyxeHHe JaHHOH padoront. 


Poctoscknit-Ha-Jlouy Tlocrynuno 
rocyapcTBeHHbIH YHHBepcHTer 10 VIII 1960 


UMTHPOBAHHAS JIMATEPATYPA 


1] A. Pe6uugep, lObounein. cOopH., NocBalmlen. 30-nerui0 BenuKxolt Oxra6ppcKoii 


~-Couvanuctuyeckort Pesomoun, 4. LWion. AH CCCD 1047. scoiabodr A? Ul Aie Pie Oise 


Rep, Jl. A. UWpefiuep, K. ®. Kurang, I[loxasateru TBepyocTH B OypeHuu, Man, 


» AH CCCP, 1944. °B. Tl. BepneuuuxKkos, KOX,5, Ne 2—3, 358 (1934). 4 WU. B 


1 


O6 peumos, Proc. Roy. Soc., A, 127, 290 (1926). 5M. C. OctpuxKos, I. J. IL n- 
6pos, BE. Il. Manuaosa, JAH, 118, Ne 4 (1958). 
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Jloxnnagn AxagemMun Hayk CCCP 
1961. Tom 136, Ne 6 


PH3HVECKAA XHMHA 


JI. C. MAJIATHHK 


OBOBLEHHOE MPABHJIO PbIGATA 
(IT pedcmaénexo axademuxom II]. A. Pe6uxdepom 27 IX 1960) 


Kak M3BeCTHO, JIA OfpeweeHuA COOTHOIWMeHHA Macc (bas. paBHOBeCHOH 
WByxasHolt CHCTeMbI IIpHMeHAeTCH MpaBuslo pprara. Ero o0o6ujeHHeM Ha 
cayuali paBHoBecua TpexasHol CUCTeEMbI ABMACTCA paBuso WeHTpa TAXKECTH, 
Ha cjlysait MHOPOKOMIMOHeHTHOH MHorotasHoll paBHOBeCHOH CHCTeMbI, COAEP- 
*Kallleit MPOW3BO/JIbHOe YHCIO KOMMOHEHTOB, HaMu mpesoweHo OO0OULeHHOe 
TIpaBusio WeHTpa TaxKecTH (*). ITO NpaBUsO TNpUMeHACTCH JI KOJMUeCCTBEHHOrO 
U3YYEHUA PABHOBECHHIX COCTOAHMM CJIOMKHBIX MHOPOKOMIOHEHTHDIX TeTeporeH- 
LIX CHCTEM HM MCIOMb3OBa10Cb LWIA BbIBOLa HEKOTOPbIX OONLHX 3aKOHOMepHOcTel 
U TIpaBHs, OTHOCALLUXCA K CTpyKType AHarpamMM PaBHOBecHA pakux cuctem (?, *). 

B stoli craTbe npeliaraetca o6oOuleHHOe NpaBHio pprara, TIpeWCTaBJI Al0- 
lee HeKOTOpoe HOBOe OOOOMIEHHe YKa3aHHbIX MpaBUl. Ono COcTOHT B TOM, TO 
Ip H3yYeHHM pasJIMYHbIX MpoweccoB B PaBHOBECHDIX MHOTOKOMHOHEHTHBIX 
cucTemax BMeCTO (pHrypaTHBHEIX To¥eK Kako us cas B OTebHOCTH Mbl 
paccMoTpuM durypaTHBHble TOUKH HEKOTOPbIXx (uByX) KOHPIoMepaToB (pas 
(cm. Haslee), HaXOJAMIMXCA B PaBHOBECHH. Taxoe o606mleHHe MO3BOJIMT C Jer- 
KOCTbIO W3y4aTb (10 2TAaMaM HJM HeMpepbIBHO) CJIOKHeMIMIHe MpOleccbl B MHO- 
roagHbixX CHCTeMaX, KOTOpble MpefCTaB/IAOTCA 3allyTaHHbIMH MPH paccmoTpe- 
HHH MX OObIMHbIMA MeTOaMH. 

Ilyers M — durypatuBnasa TouKa (HJM COOTBETCTBYIOWNMH BeEKTOp COcTaBa 
BHYTPH KOHIeHTPalMoHHoro cummseKca (*) — v300paxkaeT B WeJIOM PpaBHOBeCc 
HYIO MHOFOKOMIOHeHTHY!0 FreTeporeHHy!o CucTeMy C eluHHuHo MaccoH. Torga 


M = >) X:Ai = 5) m;By = D\veCns (1) 
i j Rk 


re A, — BepiluHa, COOTBeTCTBy!OUlan i-My KOMMOHEHTY KOHILCHTp all HOHHOTO 
cummiekca (MIM BeKTOp i-ro KoMMOHeHTa); X;— KOHMeHTpallHsA i-rO KOMIIO- 
HeHTa B cucTeme; B; — j- BeplIMHa B (pa30BOM CHMIJIeKce (BEKTOP j-H cba3bl) ; 
m;—macca j-li tasp; C,—sekTop k-ro KoHTsiomepata, Vx — Macca k-ro 
KoHrvioMepata; i = 1,2,..., %— HOMep KOMIIOHEeHTAa, tesol | 2,1 ie, fie OME 
bash; k = 1, 2,..., S— HOMep KOHTOMepaTa pas. 

Mopmysia (1) onucbiBaer yKa3aHHy!o cuctremy M uepes ee KOMIOHEHTHI Ai, 
yepe3s BXOMsIIHe B Hee cocyllecTByomlHe da3bl B; “60 KOHTOMepaTHl 
tba3 C;,, Ha KOTOpble pactayjaeTcH cHcTeMa M. Ypasuenusn (1) WatoT OWHO- 
BPe€MeHHO Mepexog OT OHOM GapHeHTPHYeCKOH CHCTeMbI KOOPAMHAT (KOMIIO- 
HeHTbI CHCTeMbl) K pyro (ee dasbl WAH KOHTOMepaTbl tba3). [ipa 3TOM © 
reomerpHueckve pasmMepHocTH Ray, Rg 4 Rc KOHILeHTpallMOHHOrO, (pasoBoro 
WIM KOHPAOMepaTHOTO CHMIeKCOB B OOMIeM Cuyyae MOrYyT ObITh pa3JMIHBI. 
Tak, HalpHMep, JIA TpeXKOMMOHeEHTHOM [ByXxX(asHOH CHCTEMbI KOHILeHTpa- 
HHOHHBIM CHMieKcoM sBasetca Tpeyrombnux Tn66ca (Ra = 2), a taso- | 
BbIM — OTPpe30K upamol — KoHHofa (Rg =1); mua yeTbIPeXKOMIMOHCHTHOH 
TpextasHOil CHCTeMbI KOHILCHTPallHOHHbIM CHMIIJIEKCOM ABJAeTCH TeTPAazAp 
Pose6yma — Penopopa (Ra = 3), a ha30BbIM CHMMJIeKCOM — TpeyrOJIbHUK | 
(Rg =2) u tv. a. Pasmepnocra Ra u Rg MoryT ObITb HU OMAHAKOBbIMK — 
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HallpHMep, JI TPeXKOMIOHEHTHOH TpexdasHol cuctempl (Ry = Rg = 2), Waa 
YeTbIPEXKOMNOHEHTHOH YeTbipexipasHon cucrembl (R4 = Rg = 3) uT. O. 


B cnyyae s=2 (Rc =1), T. €. mpH pacnage cucrembl Ha 2Ba KOHTAO- 


- A 
_Mepata (a3, ypaBHenus (1) mepexoxaT B ypaBHeHHe o606mLeHHOrO npapysa 
| pbuara 


L M = S1X;A; = S\mjB; = vL + (1 —v)D, (2) 


LZ L 


“rae L u D—bsextoppi AByx koHrAOMepaToB da3 c Maccamu v u (1 — v) 
/ coorpetcTseHHo. Hanpumep, B cayyae KpucTasIM3allMH MHOrOKOMMOHeHTHOFO 
|| cnuapa L coorsetcrByer 2xuAKOi case (HM KOHTOMepaTy 2%HAKUX (pas), 
| a D~xournomepaty sBcex TBepAbIX tba3, paHee BbI,eMMBIUMXCH WO HacTos- 
mero MOMeHTa paBHoBecus. 


i Mcxons M3 3aKOHA COXPaHeHHH Macc WA ‘KaxKloro M3 Mf KOMMOHECHTOB 
CHCTeEMbI, HMeemM 


\ Da Wh 7V) Vy eg Meee y As aden tie tl), (3) 
| \ 5 
hme x,,, X,), X; — KOHIeHTpalinH i-ro KOMINOHEHTa, COOTBETCTBEHHO, B XHIKOL 
_(ia3e, KOHTOMepate M3 TBepABIX das u BO Bcell cucreme M B tenOM; v u 
(1 —¥) —Maccbl xHAKO ca3sbl M KOHTAOMepata TBepAbIX (bas. 

PemeHuemM ypaBHeHuli (3) Oyler 


Nana; a= OC. 
ve Z iD 1 Ree EL t (4) 


\. Aine = Xp 4p — *ip 


OTKYMa BbITeKAlOT YPaBHeHHs o6o06uLeHHOrO WpaBuJla pblYara 


2 Xj = 4p (5) 
{—v Xj, =X, * 


C MOMONIbIO ypaBHeHHit (5) MOXKHO BBIUMCATb OTHOIIeCHHA Macc v 4H 
(1 — v) cocymlecTByIOlHX 2KHAKON cbasbl H KOHTVIOMepaTa TBeEpABIX tha3, ecu 
3afjaHbl KOHUeHTpalun ¥X,,, X,) UH X,, WIM %Ke BEIMMCIATh (aHauHTHYeCKH) 
_ 06m cOcTaB KOHTloMepata. X,,, IPH 3aaHHbIX Vv, X,, H X, B PaBHOBeCcHOT 
)cucTeme, COJlepKallleli IPOM3BO/IbHOe FHC/IO KOMIOHEHTOB, H T. I. 
Takum o6pa3om, pv paciiaqe MHOrOKOMMOHeHTHOM CucTembl M Ha Be mol- 
CHCTeMbI — %KUAKyio (basy HW KOHTIOMepaT TBepLbIX (has, H30OparKaemple cbury- 
*paTuBHbimu Toukamu L uD, «KoHnrsomepaTHblil CHMIMVJIeKC» BbIPO*KMaeTcs B OObIU- 
 Hy!0 (OMHOMepHY!I0) KOHHOY, K KOTOPOM MpMMeHHMO OObIYHOe NpaBHJio ppruara. 
IIlpu mporekanuu oOpaTumoro mpolecca B OOOH ero craquu TouKu M, L 
uD waxogatca na ofHo oOmel npamoi LMD, pacnojoxeHHon B (n — 1)-mep- 
HOM IIpOcTpaHCTBe KOHICHTPalMOHHOrO CUMIIJIeKCa (M4 B TO 2Ke Bpems B (r — 1)- 
“MepHOM MpoctpaucrBe dasozoro cumiiekca). B TeyeHve Bcero Mpomecca Toy- 
_xa M, ouepusuo, Bcerfa ocTaeTcaA HenoByKHON, a TOUKH L uD moryT ofHospe- 
'MeHHO JBHraTbCA BHYTPH KOHICHTPallMOHHOrO CHMIMMJIeKCa (CKOJIb3HTb BIOJIb 
“TpaHullbl MExKy OOmacTAMM cocToAHHit (bas) M60 NoovepesHO OCTaBaTbCA He- 
TIOMBUXKHBIMU (IPH 9TOM OHA H3 TOUeK OyeT MepemenlaTEcsA M0 paMOH BHYTpH 
oxHodasHol OOnacTu). KoHHoga (oTpe30kK npsamol) LMD, a Becte c Hei oTpes- 
Ku LM u MD woryt nopopauuBaTbcs B MHOrOMEPHOM KOHILCHTpalkHOHHOM CHM- 
MvleKce BOKpyr TouKH M WIM xe COXpaHATh CBOE HANpaBeHKe, pacuiMpATECA 
WIM COKpallaTbca (HO TOJIbKO He usruOaTECcs). IIpH 9Tom BexTop D B «060K 
MOMeHT O6paTHMoro Mpolecca MOxXeT ObITh pasOXKeH Ha eFO COCTABJIAIONINe 
BeKTOpa, H300parkaloulue OTIeJIbHbIC (basbl HIM Apyrue, Sosee mpocTie KOHT.I0- 
‘MepaTel (bas (SBTeKTHKH Hi T. 1.), YTO MOSBOIAeT NeETKO 3aHKCHPOBAaTb J1000e 
COCTOAHHe CHCTeMbI B TeYyeHHe BCero HccJIe_yemoro mporecca. 
C nomonutbio o606uleHHOrO MpaBula pbl¥ara BO3MO%KHO OMMCaHHe BeCbMa 
| CioxKHBIX Mpoueccos KpucTaiiM3sanuu. Jlia mpumepa paccmMoTpHM Tipoltecc 
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KPHCTaJIM3allMH TpeXKOMMOHEHTHOM CHCTEMBI A—B—C, B koTopow o6pasyer- 
csi TpoliHoe coeqMHeHHe S C WHKOHTPYeHTHOH TOUKOM WiaBieHuA (B XKHAKOM 
COCTOAHHH WMeeT MeCTO TOJIHad B3aMMHAA PaCTBOPHMOCTb, a B TBepJOM — 
rloJIHad HepacTBOpHMOCTb KomMOHeHTOB). ITpocnequm Mpouecc KpHCTaMsannn 
JI KAKOFO-HHOyb CocTaBa OT CaMoro Ha¥asa AO NOMHOTO eFO 3aBePHICHHA. 

Ha pue. 1 u306paxkeHa MpoeKIMA NOBepXHOCTeH JIMKBUAyCa Ha KOHICHTPa- 
WMOHHBI TpeyrompHNk ABC. Odsactp EP2PiE nepBuywon KpucTatausannn S 


St%, 
g 8 6 > I Ee 
vos 


Pune. 1 


J@KUT BHE TOUKH S, orpeyaiouleli cocraBy TBepjoro TpowHOoroO COeqMHeHHA. 
Tpotinaa TouKa P1 COOTBeTCTByeT HOHBApHaHTHOMY OJHOKPaTHO HHKOHTpyeHT- 
HOMY IIpolleccy KpucTaJuusaunu (— L — A + B + S). 3Haku matoc w MMHYC 
ONpeeIAIMCh Ha OCHOBAHHM MpaBuwla WeHTpa THA2KeCTH: 3HaK IJIIOC OTBeEUAeT 
KOHTPYeHTHOMY, 3HaK MHHYC — HHKOHTpyeHTHOMy Tipoueccy (HaupuMep, B 
Touke Pi kpuctasbl S u B Bpremstotea, a A ucuegaioT BMeCTe C KHKOCTHIO). 
Touka P2 COOTBeTCTBYeT HOHBapHaHTHOMY JBaxKIIbl MHKOHTPyeHTHOMY Mpomec- 
cy (~L—A-~C-4+ S); Touxa E — nonBapuvaHTHOMy KOHTpyeHTHOMy M1po- 
mueccy (—L+B-+C-+S), mpu Kkoropom kpuctTanmusyetca TpoHad 9BTeK- 
tuka (B +C + S). 

Jiunus Pif u3g06paxkaeT MOHOBapMaHTHbI KOHTpyeHTHBIA (— L + B -+ S) 
a JHHUM P2Pi u P2E — MoHoBapuaHTHble MHKOHTPYyeHTHBIe Mporecchl Kpueras- 
susanun (—L—A+S un —L—C+S) ut. g. Crpenxu yxka3pipator Ha- 
mpaBsleHne CHWKeHHA TeMMepaTypbl B Mpotecce KpuCcTaJJIMsalMH. 

Ha puce. | 2KUPHBIMH JIMHMAMH NOKA3aHbl STAMIbI KPHCTAIMSANMH M3 2KHKO- 
CTH, HCXOMHBIM COCTaB KOTOPpOH yKa3aH TouKoH 1/9. Kak BuaHO M3 puc. |, Ha 
OCHOBAaHHH OOOOMLEHHOrO TpaBuula pbluara JerkKO yCTaHaBJIMBaloTCA tpaeKTopHHu 
(burypaTHBHBIX TOWeK %MLKOH (basbl H, COOTBETCTBEHHO, KOHrIOMepatTa TBep- 
AbIx (:ha3, COCYULECTBYIONLHX B JOGO MOMeHT Mpolecca KpucTannusanun. Jaa 


TOUKH /9 BOSHUKaeT 7 9TANOB KPHCTAIM3allMM, OCOOSHAYeHHBIX PUMCKUMM ILA)- 
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_ pama: /—V// Ana wKuAKOH cbasbi uv /’—V/]' na KonrsoMepata TRepgBIX cas. 
|| Ha pasnM4upix 9Tanax KpucTaiM3allHH B KOHTOMepaTax CocyHecTBYIOT Cae- 
' ayroulve TBepybe da3nt: 


MoU metitAseC); PI (A+ C48): IV(C-+4S): 
Ween) (Bees Vil(B de CES), 


B TeveHve 9THX 7 2TaNOB BapHaHTHOCTb CHCTeMBbI U3MeHAeTCA TaK: y = 2, 


Vv : 
1, 0, 1, 2, 1, 0. Coornomenne macc Toy JePKO BRIYHCIACTCA JIA JOGOTO MOMeH- 


Ta KpHCTadM3salnn. C NOMOUIbIO IpelORKeHHOTO MpaBMsa JerKO yCTaHOBHTb 
BCe 9TANIbl KPHCTAJU3alMH JIA JOObIX APyrHx cocTaBoB cucTempl A — B —C. 
TTpeaoxkeHHoe NpaBu10 MbI IPpHMeHWJIM [IA NOCTPOeCHHA Pa3zJIMYHBIX MOJH- 
TePMHYeCKHX CeyeHHH (Hampumep, Aw, Y101, Y2e%0, Bas HM T. I.), Ha OCHOBAa- 
_ HHM KOTOPbIX MOXKHO peACTaBHTb BCIO MpOcTpaHCcTBeHHY!O J\MarpaMMy CocTos- 
HUM paBHOBeCHA yKa3aHHOl COKHOH TpPOMHOL CHCTeMBI. 
: B cay¥ae MHOTOKOMIMOHeHTHBIX TeTepOreHHbIX cucTem (11 >> 4) oGoOueHHOe 
*TpaBuO pbluara TepAeT HarJIAQHOCTb, HO MO2KeT ObITh UCIHOJIb3OBaHO B AHaJIH- 
_THYeCKOH dopme (ypaBHeHua (4) x (5)). 
Tak, H3 ypaBHeHHit (5) MpH HaNHYHH 9SKCHepMMeHTaMbHbIX 3HaAdeHHH 


oA; Xip v MOX%KHO HAalTH aHaJIMTHYECKH ypaBHeHHe TpaeKTOpHH cpury- 


— 
PaTHBHOH TOUKH xX, B MHOTOMe€pHOM KOHIeHTpalHOHHOM cHMIviekce. [13 Ta- 
KHX J@HHbIX MOXKHO H3BJIeUb BaKHbIeE CBeEeCHHA O CTPYKTYpe MMarpaMMbI 
) paBHOBeCHA MHOFOKOMNOHEHTHOM CHCTeMBI. 


XaPbKOBCKHH TOcyapCcTBeHHbIt YHHBepCcHTeT TlocrynHao 
um. A. M. Toppxoro 26 IX 1960 


HWHMTHPOBAHHAS JIMTEPATYPA 


Pmiemem Ucar maraun. JIAH,95,1227(1954). ? Jl. C Manatruun, B. M.K ox- 
TOpOBHY, KOX, 28, 1599 (1954). 31. C. Maaatuux, A. HW. Jiaugay, HAH, 


2739 (1957); JKHX, 3, 637 (1958); KT®, 28, 2340 (1958). 


102, 125 (1955); 109, 954 (1956); 114, 837 (1957); KK®X, 30, 2399 (1956); 381, 304 (1957); 31, 


Jloxnnagp Akagemun Hayk CCCP 
1961. Tom 136, Ne 6 


PHSHYTECKAA XHMHA 


M. B. CMHPHOB, JI. A. WHOBKHHA u H. A. JIOPHHOB 


OKUCJINTEJIbBHO-BOCCTAHOBMTEJIBHbIM NOTEHIMAJ CHCTE MbI 
Ti?*/Ti* WH KOHCTAHTA PABHOBECHS PEAKUMM 2Ti®* + Ti = 3Ti?* 
B XJIOPHAHbIX PACIIJIABAX 


(ITpedcmasaeno akademuxom A. H. ®pymnunoim 5 IX. 1960) 


PapHopecue peakuvn 
Ti?* (pacnnas) + 4/5 Tin) <2 3/o Ti?” (pacnnas) (1) 


H3y4alOCb pAOM HccmepoBaTesel (*~°), HO HH OMH M3 HUX He JaeT BbiIpa- 
*%KeHHA JId TeMMepaTypHOH 3aBHCHMOCTH KOHCTaHTbI paBHoBecns. [lonpirKa 
H3MCPHTb OKHCJIUTEbHO-BOCCTAHOBUTeCJIbHBIM oTeHIMan cucTempl Ti?* / Ti®* 
MOCpeACTBOM TOTeHILMOMeTPHYeCKOrO THTPOBaHHH BOROPOAOM TpHxXJOpUuya 
TUTaHa B paCHMaBJIeHHOM IBTeKTHYeCKOH CMeCH XJIOPHOB JMTHA MW KaJMA 
Oblla ClesaHa JMUIb B paOote (4). OnpefeneHHad TakKHM yTeM BeJIM4HHa 


(bOpMasIbHOTO OKHCJINTebHO-BOCCTaHOBUTebHOrO MoTeHMata Etis+/tie+ MpH- 
MepHo Ha 0,6 B NonoxKUTeMbHee PaBHOBeCHOrO NOTeHUMaJla THTaHa, H3MepeH- 
Horo Hamu (°) NouTH B TeX 2%e ycOBHAX. Ecau Obl OHa OTBeYaa MeHCcTBU- 
TeJIbHOCTH, TO B paciiwaBaX, HaXOJAWIHXCH B PaBHOBeCHH C MeTaJJIHMYeCKHM 
THTAHOM, OTHOUICHHe HOHHO-OJIeBbIX KOHICHTPalH JONKHO Oplo Obl HMeTb 
BelHuHHY Tlopsyka 10°. Ha caMomM xe ene, cormacHO pe3syJbTaTaM npa- 
MBIX OpemeneHHn (1%); [Tit] / [Tit ae 10. 

Mccneqysa KaTOLHyO NOMAPH3allMioO MPM IJIEKTPOIM3e XJIOPHAHbIX paciivia- 
BOB, COJepxKalluX TPeXBaJIeHTHbIM THTaH (°), MbI OeCHHJIH BeJIMUMHY 


Evtsttiee OKOMO —1,7 B OTHOCHTeDHO XJOPHOFO SeKTpOfa cpaBHeHHA MIpH 
700—800°. Ova xopowo corsacyeTcA He TOJIbKO C KHHETHYeCKHMH JaHHbIMH 
WIA KaTOAHOTO Tpotecca, HO HW C pesyJbTaTaMH OlpeseseHHA KOHWeHTpalAn 
Ti?" u Ti®* B paBHoBecHH c MeTaJIM¥eCKHM THTAHOM. 

Bombpiloe COMHEHHE BbI3bIBaeT HaflexKHOCTb MeTOJla MOTeEHUMOMeTpHyecKoru 
THTpoBaHusA Bofsopofom TiCl,; B pacnwaBsIeHHOH coeBOH cpeye, Tak Kak 
peaks BocctaHoBieHua jo TiCl, mpu 400—500° npotrekaer MeaneHHO u 
HenosHoctbio (7). Apropbl paG6orni (4), O4eBHAHO, H3MepHIM He BeJHUHHY 


Braet, a TOTEHWHasl CHCTeMbI, OTBEUAIONIMH JOCTH2KCHHIO paBHOBeCHA peaKk- 
uuu TiCl; (pacmas) + 4/, Hew) — TiCl, (pacnaas) + HCl,,). 

UroObl OKOHYAaTeIbHO YOeLHTbCA B STOM, MbI MPOBeJIM aHaJIOrHUHble OMBITHI 
MO TMOTCHILMOMeTPpHYeCKOMY THTPOBaHHIO BOJOpOMOM TPHXJOpuya THTaHa 
B PaCiaBJICHHOH SKBHMOJIbHOH CMeCH XJOpHAOB HaTpHxA HU Kanua mpH 700°. 
Ilorenivasl HHXMKATOpHOTO MOJIMOMeHOBOrO |uleKTpOfa U3MepsM HeMocper- 
CTBEHHO OTHOCHTEJIbHO XJIOPHAHOTO JeCKTpOa CpaBHeHHA. 

Ha puc. | mpupeseHbl TpH THMMUHbIe SKCIeEpHMeHTabHble KPHBBIe, NOWy- 
yeHHble HaMM. Kak BHO, 9KCHepHMeHTaJIbHbIle KPUBble He MMeIOT XapakTep- 
HOPO Ist NOTCHUMOMeTPHYeCKOrO THTPOBaHHA XOfla, OTBeUAalOlllero ypaBHeHHIO 


0 RT hiss - . 
E = Etjatytis+ 4 F In TFA C H3rHOoM HIM HeOOJbIIOH MOMayKOH Mp 


+4 +9 0 

[Ti] = [Ti?*], korga E = Etjssti+. Onn crpemsatcs K nocTOAHHOMY 3Ha¥e- 
HHIO OKHCJIMTCJIbHO-BOCCTAHOBHTeIbHOrO TOTeHIMasla CHCTeMbI, JlexKalleMy 
NpuMepHo ua 0,5 B NOO*KUTeMbHee PaBHOBeCHOrO MOTeHIMasa TUTAaHa. 
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B cBoux U3MeCPeCHHAX MbI TaK>Ke BOCHOJIb3OBaIHCb M€TOJIOM IIOTCHITHOMETDH - 


—¥eCcKOrO THTPOBaHHA, HO 3AMeHHJIM BOLOPOR Ha MeTaWIMYeCKHH THTAH. Stor Boc- 


Tye UX KOHILCHTpalMu cTaHo- 


IpPHroTOBAH MyTeM mpoysa- 


t BUMOJIBHYIO CMeCb XJIOPHJOB 


_ cTaHopweHHe TiCls mponsso- 


_ JIATEJIBHO - BOCCTAHOBMTEJIBHbIL 


‘B pHOope, H306paxeHHoM 


| CTAHOBHTeJIb, B OTJIM4Ne OT BOsOpora, OesyCJIOBHO OGecneyHBaeT B Tpoiecce 
 BoccTaHoByieHHa Ti®* no Ti2* 


MpOxowmWeHnHe Yepes o6macTu F 


BATCH PaBHbIMH. 
Vcxoyqupie comeppie cmecH 


HMA Yepe3s PaCciJIaBJICHHYIO 3K- 


HaTpuA M KausaA nmapow TiCla 
B TOKe 4MCTOrO BOsopona. Boc- 


AMM Me€TaJJIMGeCKUM THTAHOM, 


CXe€MaTHYeECKH Ha pwc. 2. OKuc- 


0 1 2 yaC. 
Bpema Boccmanobnenua, 


Oxucnum.-bocemavobum, nomenyuan cucmenmeal 
Tie Tis* om. cnopHoeo anexmpoda cpaby. 


MOTeHIMas! CHCTeEMbI H3Mep AIM 


-mocpeqcTBOM HHAHKATOpHOrO 


MOMMOZeHOBOrO 3uIeKTpOLa oT- Puc. I. KD HEE MIOTEHILMOMETPHYECKOPO THTPORAHHA 
TiCls (4 Bec.%) B pacnmaBIeHHOM SKBHMOJIbHOH CMeCH 


HOCHTEJIBHO = XJIOPHOrO S€KT- NaCl — KCl npu 700°, cusatsie B 3 MOBTOpHEIX ombITax 
pola cpaBHeHHA OObIUHOli KOH- 


CTPYKUHN. Samepbi TIPOM3BOXHJIH Yepes Kaw bie NOJIMMHYTbBI B TeveHHe 


‘Bcero onbita. J[a Toro uTo6bl oOecneauTb Ooviee ObICTpoe BbIPaBHUBaHHe 


KoHWeHTpaunn Ti?* u Ti®* no pcemy o6bemy pacnwiaBa, HHAMKATOpHBI MoJIHO- 


ACHOBEIN IEKTPOM Bpatasca co cKopocth1o 60 06/muH. Temnepatypa nozmep- 


*KUBAIACh IPM 3a,aHHOM 3HaYeHHM MOCTOAHHOM B mpeqetax —- 2°. 

Buy MOTeHIMOMeTpHueCKUX KPVBbIX (MOTeHIMa] — BPeMA BOCCTAHOBJICHHA) 
3ABHCUT OT yCJIOBHH (TemMepaTypbl, KOHWCHTPallMu, MepeMelIMBaHuA paciiaBa 
MT. 1.). OcoOeHHO CHIBHO CKa3bIBaeTCA HA CKOPOCTH peaKUMH BOCCTAHOBJIeCHHA 
yBeJIHUeHHe MOBeEPXHOCTH MeTaslMH4YeCKOrO THTaHa. OTO MOMKHO BUeTb Ha 
puc. 3. 

OHakoO BCe SKCHeEPpHMeHTAIbHbIe KPHBbIe OOaLaloT THMMYHOU AA NOTeH- 
IMMOMeTpH4ecKOrO THTPOBaHUA (OpMOli, a HMeHHO, HMeloT neperHO, KOTOpbIN 
COOTBETCTBYeT JIOCTH2KeHHIO PaBeHCTBA KOHILCHTpallu Tpex- HM JBYXBaJeHT- 
HOrO THTaHa B Xofe peakiMu BoccTaHOBJeHHA. TloTenmMabl MOJMOLeHOBOrO 
3IeKTpOa, OTBeUaIOUIMe STUM TOUKAM llepervOa, OYeBHHO aloT HaM 3HAYeHHA 
@opMasbHOrO OKUCJIMTebHO-BOCCTaHOBHTeIbHOrO §=— TloTeHMMata EE pietytis+, 


OHH TpuBeleHp B Tad. |. 
Ta 6 crete 


Hcxoyu. | | Vicxonu. : a 
Ne onbiTa | KOHI. TC, ig ee E°vi2+/Tis+, p |! Ne onpira | Kony. TiCl, i. AG E°ri2+/TB+, B 

B Bec. % | Bi Bec. % 
1 1,93 711 —1,720 9 733 —1, 731 
3 Ba “13 10 4,52 818 a 
lt 737 Dy 750 14 827 —1, 120 
; 740 (734 12 848 4,717 
i Mt soli 13 897 1,728 
6 2,26 713 —1,731 lh 6,12 77 =e 
7 8,96 711 —1,721 15 727 —t, 728 
8 724 —1,729 16 728 1, 13% 


Kak BULHO U3 TaGIHUbI, POPMaJbHbI OKHCJINTebHO-BOCCTAHOBUTEVIbHBIH 
floteHuman cucrempr Ti?*/Ti** coxpaHseT MOcCTOAHHY!O BeJIHUHHY, PaBHyt!o 
B lpefestax ommMOok H38MepeHnHit 


| Ernie = hs 20-c6, 0,000 B 


- OTHOCHTEIBHO XJIOPHOFO IJNEKTpOa CpaBHeHHs. 
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5 <a 23 ) 
Panee namu (°) Oplvla HaliqeHa TemMmepaTypHaxd 3aBHCHMOCTb Evite B 
peANOOXKeHMM, YTO Tp PaBHOBeCHH C MeTAJJIOM TNOAaBAAIOULAA YaCTb 
Cly THTaHa B pacimaBe HaXOAMTCH B JBYXBaJIeHTHOM 
ul a COCTOAHHH; Mbl NOJYUNIN BbIpPaxkeHHe 


Evrae == (2 alla C100 Ugay ae 


Cormacuo (1,2) B 9TOM paBHOBeCHH Ha JOJO AByXx- 
BaJIeHTHOTO THTaHa IIPHXOLUTCA OKOMO 90%. C yu4e- 
TOM 93TOFO OOCTOATEJIbCTBA YPaBHeHHe HeCKOJIbKO 
MeHHeTCA: 


ES tat = (— 2,371 +5,73-10*T) B 


Shea EHe 


OTHOCHTEIbHO XJIOPHCTOTO JJICKTPOWa CpaBHeHHA.. 
0 o 
Suan Etyris WU Eritytist+, MOKHO JerKO HaliTH 
, 0 
BbIPaxKeHHe Jin TeMNepaTypHOM 3aBHCHMOCTH E 7i/Ti2+ 
B TEPMOMMHAMHYECKOM YPpaBHeHHH paBHOBeCHOrO T0- 
TeHIMadla THTAHa OTHOCHTeJIbHO erO TPeXBaJICHTHbIX 
HOHOB B XJIOPHHOM paciiasBe: 
RT 


E= Eti/tit + oe In geeaie 


; 0 0 ‘ 
W3 coornowenua Erisyrist = 32 tire — QE Tyrie 
Puce. 2. Aueiika qua uayye- CueMyeT, YTO 


HHA OKHCJIHTebHO-BoccTa- Ge Ee eee | ‘ m3 
HOBHTeJIbHOrO mNOTeHILHasla Erytis = (2,156 so 02 Vee ie: 


cuctempr Ti2t/Tist, 7 — : : 
KBapteBbiii as1eKTpomHsep , OTHOCHTeJIbBHO XJIOPHOTO 3JIEKT pOojla CpaBHeHHdi. 


2 — rpaputospilt samuTHpsi KoncTaHTa paBHoBecHa peakuHH (1), BbIpaken- 
3Kpan, 3 — MomHOgeHoBnii Ha Yepe3 HOHHOOJeBbIe KOHLCHTpaluH €e€ KOMIO- 


auIeKTpow, 4 — MONHOMeHO- Oey Capes 
aan nomen Rewiany, So ee Exit WU Eqiytis+ COOTHOLIE- 


aNyHOBB TuTenb, 6— HEM: 

pie 3 HOMMAHOrO TH- [Tie] 3/5 36 

Tava, 7 — XJIOpHbili ameK- ce ad Poe Dae Og 
Tpol cpaBHennsl Ink =In [Tae em gates Ee ee tila 


Ilepexoai kK JeCATHUHBIM JWOrapHdMaM H TOCTAaBJIAA Cclofa TeMMepatyp- 
i 0 
Hble 3aBHCHMOCTH BeIMuHH FE B CKOOKaX, TlOJlyyaeM BbIpamKeHHe MH KOH- 


Ta6auna 2 CTAHTbI PaBHOBeCHA 


| KoucTaHTb! paBHOBeCHs 


re 3 le K= Sees eae 
of pete) Halwum| 
aHHbIM NO MaHHbIM APyr. aABTOPOB 


MurepecHo conocTaBuTb 3HaveHHusA 
: KOHCTAHTbI PaBHOBeCHA, BbIYHCJICHHbIC 
700 | 2,82 £,21—0,96 (”) 10 93TOMY YpaBHeHHIO, C aHHbIMH 
2,95—1 69 (?) JpyrHX aBTOPOB, MpHBOAHMbIMH B 


800 | 1,80 _1,33 (mpu 780°) (?) Ta6n. 2 
re (ps KonctauTa paBHOBecH” yMeHbuIaerT- 
Ps ee LE CA C MOBbIINeHHeM TemnepaTypbl, T. e. 
1000 | 0°46 r paBHoBecHe peakwHH (1) cmenlaetcs 
BJI€BO. 


B Kakoli-To Mepe 9TO ABJIeHHe OOyCAOBMBaer «pacrbiIeHHe» THTaHa B CO- 
ACBbIX PacHaBax, KOra MeTaJW OCaKaeTcA Ha cTeHKax cocyla. I]pH BHeWIHeM 
oOorpepe TemMepatypa UX BBIMe, YeM KyCKa MeTaJa BHYTpM pacnuaBa. Iepe- 
flayl TEMNepaTypbl MOXKET JOCTHFAaTh 3HAYMTEJbHOM BeHUHHBI B CTydae OObUIO- 
rO TeNMOOTBOAa OT. MeTaMuecKorO THTaHa. PaBHoBecHad CMecb HOHOB Ti?* 
u Ti**, oOpasyemaa Bose MeTaJHUeCKOrO THTAHA, YBsIeCKaeTCA KOHBEKTHBHBIMH 
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r 
‘ Diba; COJICBOrO paciiiaBa WH NonalaeT B Gowee TOpAuYy!IO 30HY y CT€HOK CO- 
cya. DCJIETCTBHE STOTO PpaBHOBecHe Hapylldaetca B CTOPOHY BbIJeJICEHHA MeTaJI- 


1 
jf JIM4eCKOTO aerate, IipHuemM 3apOXKITEHUIO HOBOH (ba3bi O1arOnpUATCTByeT KOH- 
mLAKT C TBEpAOH MlOBEp XHOCTbIO. 


laa) 


an 
~ 


omH. TNOPHOeO anexmpoda cpabHerur 


+). 34 
Oxucnum,-Bocemanobum. nomexyuan cucmens! Th i Ti? 


10 20 30 40 50 MuH. 
Bpems boccmanobnexur 


Puc. 3. Kpuspie norenuMomeTpHyeckoro THTPpOBaHHA MeTaJJIMueCKHM 
THTaHOM TiCls B pacnsaBeHHOH 9KBUMOJbHOM cMecH NaCl — KCl, 
cHatbies 1 — npu 710° 1 1,93 Bec.% TiCls; 2—npu 897° u 3,96 
Bec.% TiCls; 3 — npu 824° u 3,96 Bec.% TiCls; KpHpaa 1 cHata 
C 60buIeH MOBepXHOCTbIO MeTaJIa-BOCCTaHOBHTeIA, vem 2 ud 


Bovibuioe COMHeHHEe BbI3bIBAeT YTBeEP»xKeHHe MpeAbILyuLHX ABTOPOB, 4TO 
KOHCTAHTa PaBHOBeCHA 34BHCHT OT KOHILCHTPaLlHH THTAHa B paciiiabe, are eC 
OHa HeBewIMKa. B HauIMx OMbITax HCXOMHOe cosepxKaHHe TiCls B 3JleKTpoO/MTe 

_ MeHAIOCb Oosiee, uem B 3 pasa. IIpH 9TOM, OMHAaKkO, He HaOMOLaOCh HAKAKOU 
ONpeMeJIeHHOM 3aBHCHMOCTH BeJIMUHHbI CPOPMAJIbHOrO OKHCJIMTeJIbHO-BOCCTAHO- 
BUTeIbHOTO WOTeHwMasa cucTtempl Ti?*/Ti®* or KOHIWeHTpallHu TUTaHa. 


Mucruty? sekTpoxuMan Tlocryno0 
YpapeKxoro dunmana Akayemuun HuayK CCCP 31 VU 1960 
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PH3HMY4ECKAA XHUMHA 


b. Jl. CYMM, FO. B. TOPIOHOB, H. B. MEPLIOB, E. A. WWYKHH 
vw akayemuk II. A. PEBMHJIEP 


PA3BUTHE TPELIMH B H3FHBAEMOM WHHKOBOM MJIACTHHE 
MPH JIOKAJIBHOM HAHECEHHY XKHAKOTO 
NOBEPXHOCTHOAKTHBHOFO METAJIJIA (PTYTH) 


Panee HaMH ObIIM MOApOOHO U3y4eHbI 3AKOHOMeEPHOCTH BO3eHCTBUA JlerKO- 
wWaBKUX MeTaJIM4YeCKHX MOKPBITHM Ha JecbopMallHOHHble H MpOUHOCTHBIe CBOM- 
CTBA MOHOKpHCTaIM4eCKUX OOpa3siOB HEKOTOPbIX Oovlee TYFOMMaBKUX MeTAI- 
JIOB; B 3THX OMbITaX NOKPbITHe MpescTaBJIANO COOOM TOHKY10, NOPALKa HeCKOJIb- 
KUX MHKPOH, *%XWAKYIO IWIeHKY, KOTOpad HaHOCHJacb Ha BCIO MOBepXHOCTb 00- 
pasila. Bpiio MOKa3aHO, YTO TIPHCyTCTBHe MWeHKH *KHAKOrO NOBepXHOCTHOAaK- 
THBHOFO MeTadla MOKeT TPHBOAMTb K KayeCTBEHHOMY H3MeHeHHIO MeXaHH- 
yeCKHX  CBOHCTB HCIbITBIBAeMOrO MOHOKPHCTadJla: U3 BbICOKOIMJIAacTHU- 
HOrO OH MOKeT CTaTb BeCbMa XpyNKHM uM HenpouHbim (**). OQror a- 
tbeKT HaXOJUT cBOe OOBACHeHHE B CBETe Pa3BHTbIX HAMM pecTaBJIeHHH O 
BIHAHHH acOopOuvH 3 OKpy2KalolleH cpefbl Ha MeXaHNuecKMe CBOLCTBAa 
TBEPAbIX TeJI: MOTepA TpOdHOCTH B MPHCYTCTBHH CHJIbHO MOBePpXHOCTHOAKTHB- 
HOM Cpefbl — MeTaJIMueCKOrO paciiaBa OOyCJOBIMBaeTCH pe3KHM TMOHM2xKe- 
HHeM CBOOOJHOM SHEprHv HOBbIX NOBePXHOCTeH, pa3BHBaIOWIMxcA B OOpasie B 
mpomecce ero JecbopMHpoBaHHA UM paspywieHna. ATOMbI paciaBa IpOHMKAaloT IIpH 
39TOM B OObeM OOPasla K Pa3sBUBAIOMIMMCA BHYTPH HerO MUKPOTpellMHaM IyTeM 
HeperyJIApHOH Audpysun (AByXMepHOH MurpallHH) NO pa3sJiMuHbIM AedekTaM 
CTPyYKTYpbl KpucTasia. 

B aHHow paOoTe HaMM BilepBbile U3yYYeHO Pa3BUTHe TpeulHH pa3spylWieHHA 
pH JIOKaJIbHOM HaHeCeHHH Ha OOpasell HEOOJbUION KalJIM acopOUMOHHO-aKkTHB- 
HOrO paciiaBa (pTyTn). B KauecTBe O6pa3iloB HCHOJIb30BaJIMCb MJIaCTHHbI TeX- 
HMYecKoro WHHKa (98,7% Zn) TommHon 6 oT 0,8 Xo 3 MM 4 WHpHHOH a Jo 50 cM. 
IlnacTuHbl nosBepraiucb u3rH6y mo cxeme puc. | mom AelicrBuem cub F, mpu- 
YeM pPacTATMBaIOUIMe HANpPAKEHHA P),, Ha MOBEPXHOCTH MJlaCTHHbI B MecTe HaHe- 
Ce€HHA Kalla ObWIM CpaBHHTeJIbHO HeBeMKH:~7—8 kI'/mm? (mpefes MpouHocTH 
WHHKa Ha pasppiB ~ 18 xI/mm?). B stom cayyae B OTCYTCTBHe PTYTH IJaCTHHbI 
B TeYeHHe OOLIMHOPO AVIA OMbITa Bpemenu (~ 10 Muu.) elle He HCMbITHIBAIOT OOJIb- 
IHX OCTATOUHBIX JedopMauHi, a IPH yBesMYeHHM HaNpAxKeHHH WaCTHHbI MO- 
ryT ObITb W3OrHyTbI NOX MpAMbIM yrJIOM 6e3 NOABJICHHA BUAMMbIX TPpellHH. 
PTyTb HaHOCHacb Ha IlMHK C BepXHeli (pacTAHyTOH) CTOPOHbI MacCTHHbI Ha 
pacctosHun 15—30 mm oT AHHH 3aKpensleHHa OOpasia B Bue OHOM KamH 
maccou /m ot 0,2 qo 40 mr; Qa O6ecneyeHua KOHTAaKTA (T. €. CMaYMBaHMA) WMHKAa 
C pTYTbIO B TOUKe ee HaHeECeHHA ObIJIO MOCTATOUHO HEOOJIbINOH CBExKe WapanuHbl 
(1H60 JerkKOrO TpaBsJeHHA ULeOUbIO). 

IIpu qocrwxKenuu p,», = 7 Kr/MM? B TOUKe KOHTAKTa CO PTYTbIO B OOpasile 
NOABIA€TCH TpellwHa, KOTOpaA ToTYac »%Ke — B TeyeHHe 1—2 ceK. HJM Jouen 
C€KYHbl — BIHTHIBaeT B CeOH BCIO JlexKalllyIO HA HOBEPXHOCTH PTYTb HM OLICTpO 
pacTeT B HalipaBJIeHHH, NepNeHIHKYJAPHOM K Pm. B aubHeHIIeM CKOpOCTb 
PaciipocTpaHeHHA TPelMHbI MaaeT M nocie S—10 Muu. CTaHOBHTCA yxKe BECbMa 
Malo. Ha Ooubiet 4acTH CBOeL LIHHbI TpeuLMHAa MpOXOLUT pH 3TOM B Tviy6b 
MWaCTHHbl MOUTH Ha BcIO ee TOMMMHY 6. []pakTuuecku KOHeYHAA JLIMHA TpeUlH- 


HbI L onpeyenserca KoM4eCTBOM HaHeceHHOl pryTH m (puc. 2). Mponecc pasBu- 
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THA TPeuIMHb! MOXKHO MpeACTABHTb C MOMOUIbIO Cwekyiomlelt CXeMEI, pasBHTOI 
ofHuM “3 apTopos (E. JI. Ilykuupim) u saBasiolelica nepBbiM mpHOmmKeHMeM., 
'Tpemuuna cnoco6na pacru JMuIb TO Mepe MpOHHKHOBeHHA ATOMOB PTYTH B 3O0HY 
Tipeapaspymenus B BeplinHe TpeuiMHbl. PryTb nocTynaer cioa myTemM JByXxMep- 
|| HOH MUrpalwn BAO CTeEHOK TPeIIHHBI. 

OJHOBpeMeHHO, B pesyJIbTAaTe OObEMHOL 
aubbysun PTYTb BIMTHIBAaeTCA CTeHKAMH 
“TPelMHbI To BceH ee JuHHe. Ilostomy, 
4em OpicTpee WeT Murpalua H 4eM Me- 
“sleHHee mpoTekaer oObemunan Audby3sus, 

'TemM Ooslee «<IpOAYKTHBHO» OyeT ucnosb- 
30BaHa PTYTb B CMBICJIe OOIerueHua pas- 
BUTHA HOBBIX YUACTKOB MOBEPXHOCTH B 
-BepuivHe TpeMubl. Takum o6pa3om, KH- 
‘HETHKAa paciipocTpaneHuAa TpeLlMHb! on- 
pellessercs KOHKypeHilweli IByx Mporec- 
‘cos: (1) AByXMepHoii Murpanuu aycop6- 

UHOHOAKTHBHBIX ATOMOB BJOJIb CTCHOK 


Puc. 1.Cxema pa3BHTHA TpeulHHE mp 
JOK@JIbHOM HaHeCeHHH KanJIM pTyTH Ha 
TpeulHHbi (2) ux Audpysun B oObem, ugrHOaemyt0 MWaCTHHY WHHKa 


-HOPM4JIbHO K CT€HKaM TPeuLHHbl. 


TlonoxuM jis MIpOCTOTbI, UTO Pa3BHTHe TPelLMHbl (B KaxKy!0 CTOPOHY OT 
Kall) Wer C MOCTOAHHOM CKOpocTbIO, paBHoli cKopocTH Mmurpauun v. Torna 
yuacTOK MOBepXHOCTH TpellMHb! dx BcKpbiBaeTcH yepes Bpema ft, = x/v 
Nlocie 3apoxwKMeHHA TpeliwHb (cM. pwc. |). C HekoTopbiM npHu6sHKeHHeM 
MOMKHO CUHTATb, YTO IIPOHHKHOBeHHe pTy- 
TH C NOBEPXHOCTH TpellHHbI B OObeM ILHH- 
Ka OMHCbIBaeTCH OObINHBIM ypaBHeHvem 
qu@py3snuu (OAHOMepHBIH cayyalt) c m0- 
CTOAHHBIM KoSppuuventom D. (Cyrelyer 
OKNMaTb, 4YTO B aHHOM CuyYae 93TOT 
KOSPPULHEHT MOKeT ObITh 3HAUHTeTbHO 
BHINe, YM IPH HOPMasbHOH udby3sun 
PTYTH B HeEHMCKaxKeHHy!lO pellleTKy WMHKa, 
BCJI€MCTBHE PaspbIXJIGHHA CTEHOK TOJIbKO 
YTO BO3HHKINeCH TPpeUlWHbI, rycTO TIpoHH- 
3aHHbiX BCCBO3MOXKHBIMH jletpeKTaMN, T0- 

Sic. aan a5 10 paMu H YJIbTpaMHKpOTpellMHaMM; Tl0- 

. lgm — 9TOMy paccCMaTpHBaeMbI mpowece mpa- 

4 BHJIbHee Ha3bIBATb «KBAaSHOOLeEMHON Wudp- 

a 2. ea , Reareneaeacs He (bysueiiy.) TIpu stom c] cm? nopepxnocru 
Std peo) pH pana atuol Tonmune  TPCMLMHbI 3a BpemMa 7 Hocde BCKPbITHs! 
naactuy 6: /—0,8 wm, 2—1,85 mm, MaHHOro yuacTKa yXOJHT B OObeM (2/7) 
p30 MM. Taurenc Eee eeabions mpa-  C, (Dt)” — pt? TpaMMOB OBepXHOCTHO- 
ee ECT HOS AKTHBHOTO BellecTBa (C) — KOHWeHTpa- 

: IHAl B MOBEPXHOCTHOM cyioe). K Momeuty ¢ 


—“w > 


€ yuacTka dx yiipeT B OObem k(t — t1)? 26.dx = 2kd (t — x /v) dx, aco Beeii 


ut 
e's 25 SS 4 3/, 
MOBePXHOCTH OHO MOJOBHHbI TpellMHbl 2nd \ Vt—x/vdx= =z kb ot * rpaM- 
f 
MoB pTyTH. Ecau L = 2v0¢,—noiHad KOHeUHad JIMHAa TpelMHbI, TO K KO- 
3/ 
m 4 ae 
N€dHOMy MOMeHTy BpeMeHH ¢, HMeeM = = kdo(>-) , OTKYja 


| 


| » dpe eye es lane 
pricviaie L= (sc) (qo) m= Ao" 
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Puc, 2 noKagbiBaeT, UTO B WIMPOKOM HHTepBaJe SHAYeEHMH M7 LIMHAa TpellMHEl 
jelicTBUTeJIbHO IIpONOpUMOHAaJIbHAa Macce PTYTH B cTeneHH 7/3; XOPOMIO TOATBEpx- 
jaeTtca HM yKa3aHHad 3aBHCHMOCTb L OT TOJIMLMHbI MJlaCTHHb! é. 

OnucaHHand mpocTrad cxeMa HyKaeTCA, OMHAaKO, B pale yTOUHeHHH. Tak, 
OMbITbI HOKa3aIH, UTO BEMMYMHA TPelHHbI MOXKET 3aBHCeTb OT MeTOa Harpy x*Ke- 
Husa OOpasia. MMeHHo, eCJIM B Mpomecce pasBUTHA TpelMHb! B OMbITAX C MO- 
CTOAHHOM Harpy3KOl HaMpAxKeHHe 3HAUHTEIbHO BOSpacTaeT — 3a C¥YeT YMCHb- 
WIeCHUA CeUCHHA OOPAasila H POCTa KOHIeHTPalHM HalpsoKeHHH BO TvlaBe Tpelly- 
Hbl,—- TO 3TO IPMBOAMT K yMeHbuenuiIo L. Tako sexT cBxi3aH, MO-BHMMO- 


: ip meme 0 ? Z 6 [Pe 


Puc. 3. Poer Tpemtuubl BO BpemeHH Puc. 4. PocT TpelllHHbI BO BpeMeHH Ha M03/- 
Ha HavaJIbHbIX 9TaNaX €e pa3BHTHA HHX 9TAMAX ee pasBHTHA (B OMHy CTOpOHy OT 
(B ORHy CTOpoOHy OT MecTa 3apoxwK- MeCTa 3apOKJeHHA) MPH pasJIMYHbIX MaccaXx 
JeHHA) MmpH pasiMuHbIX maccax prtytH m: 1 —40 mr, 2— 10 mr; Tommuna 
ptytH m: 1 —40 mr, 2—10 nr; naactuH 6= 1,85 mm 
TOMMHHAa nuactHH 6 = 1,85 mM 

(m0 JaHHbIM KHHOCbeMKH) 


MY, C pe3KHM pa3pbIXJICEHHEM ILMHKa TIP 3HAYHTeJIbHbIX Meperpy3kax B paloue 
BeEPIIHHbl OCHOBHOM TPeULMHbl, BOSHHKHOBCEHHEM MHOKECTBA MeJIbYaHUIMX Tpe- 
UIMHOK, MHTCHCHBHO BIIHTbIBAIOILNX PTYTb H 3aTPYAHAIOULMX TEM CaMbIM pa3BH- 
THE Il€PpBOHAYaIbHOH TpeulMHbl. PasBeTBJleHHe TpellHHbl YacTO OOHaApyAKUBAeT- 
CAH IPH 9STOM BU3yaJIbHO. 

OcoObili HHTepec NpelcTaBAeT JeTabHOe H3yYeHHe KMHETHKM pocta Tpellu- 
Hbl. COOTBeTCTBYIONIMe JaHHble DJIA Camosi HavaJIbHOH CTaqMu, MOJIyYeHHpIe 
C MOMOMLbIO KHHOCbeEMKH, MpHBeeHbI Ha puc. 3; puc. 4 HMIOCTpupyeT Mocwie- 
AYIOULMH, 3aMeIVIeHHBIM pocTt TpeulHHpl. IIpuBekeHHble KPMBbIe OTYETJIHBO BbI- 
ABJIAIOT TlepBylO, HavOoulee ObICTpyloO CTaqHIO Mpolecca, 3aHHMarlolly!o He 6o- 
Jee 1 cek., KOra CKOpOCTb pocTa TpelHHbI NMOCTOAHHA H He 3aBucHuT oT Mm. IIpu 
9TOM IIPOHCXOANT BCaCbIBAHHe H CBOOOHOe pacTeKaHHe KallWIM BHYTPH TpeUMHBI. 
IlpolomKUTeNbHOCTh JaHHO cTalMu Tem Ooslbiie, ecTeCTBeHHO, 4emM OoOube 
Kans. B fabHewuiem mpollecc pa3BHBaeTCsH, MO-BHMMOMY, CJleLylolluM o6- 
pasom. Ilo mepe pocta o6bema TpelllMHbl PTYTH OKasbIBaeTCA yxKe HEOCTATOUHO, 
YTOObI SANOJIHUTb BCIO TPelLHHY; IIpH 3TOM PTYTb pacMpesedeHa Ha CTeEHKAX Tpe- 
WHHbI B Be Oovlee HIM MeHee TOJICTOFO (PaszoBOro) COA. ITOT 3anac pTyTH Mo- 
CTeNeHHO pacxofyeTcaA Ha CJIeAyIOULeM STAaMe, KOFa NOANHTHIBAaHMe 3OHbI pe- 
PaspyIMeHHA B BEpIIHHe TPel{MHbI OCYLMLECTBJIAeCTCA MOBEPXHOCTHOM Murpalnen, 
PpacipocTpaHeHHeM TOHKHX aCOPpOMMOHHbIX CIOeB PTYTH. CKOpocTb pocta Tpe- 
WWHHbI magaeT. Uepes HecKObKO MHHYT HaCTyMaeT TpeTba, Cama MeWieHHaA 
HM NpPOLOJDKUTebHAaA CTaIMA; pH ITOM ABHOM HKULKOH (asbl PTYTH B TpellHHe 
y2ke HET, M NOMMUTKA 3OHbI MpekpaspyWieHHA WLeT TakrKe TYTeM MHTpallHH JIMWIb 
3a CueT TlepepacipeseseHHA PTYTH, COXPaHMBIelcA elle B BUe TOHYAHIMX 
CJIOCB Ha CTCHKAX TPeULHHBI. 

OMNMCaHHble OMBITAI OTKPbIBalOT, TAKUM O6pa30M, BO3MOXHOCT eTabHOFO 
aHaJi¥3a pou ABYXMepHOM MHFpallMH HM OODeEMHOH ANdpy3HH B CBA3H C S*pdeKTOM 
NOoTepH MpOuHOCTH MeTaJJIOB MOA TeHCTBHeEM MOBepXHOCTHOAKTMBHbIX pacia- 
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BoB. Mbi mojaraeM, 4TO JaubHelintee pa3BUTHe 3THX HCCIeELOBAaHHH NMO3BOUT 


_ PulyOxke W3YYHTh KHHeTHKY H MexaHH3M murpallun a,cop OMMOHHO-aKTHBHbIX 
ATOMOB. 


Mockosckui rocyJapcTBeHHblit yHuBepcuTer Tloerymuuto 
uM. M. B. Jlomounocosa 5 XI 1960 


Mucrutyt dusnyeckoi xumun 
Akajemun HayK CCCP 


HWHTHPOBAHHAA JIATEPATYPA 


“wiley eOnunep, B. H. JiuxtmMan, JI. A. Kowanopa, JUAH, 111, 1284 
Pooja. Hi. Plex ancKkui; H. B. ILeptos,! EL A} ykuu, Il. A. Pe- 
memati 116, 769 (1957). * E. TW. Wyxun, H. B. Ilepuos, 10. B. T o- 
ptouos, Kpuctannorpapus, 4, 887 (1959). 4 JI. A. Kouauosa, E. J. Ly kuHa, 
ep. YW. Wuxtmaun, I]. A. Pe6uunep, JLAH, 133, 71 (1960). 


Jloxnane AxanemMun Hayrx CCCP 
1961. Tom 136, Ni 6 


XHMHYECKAM TEXHOJIOPHA 


r. T. A®AHACbEB, B. K. BOBOJIEB u JI. ©. BOJIXOBHTHHOB 


K OWEHKE 4YBCTBUTEJIBHOCTH B.B. 
(II pedcmaeaexo axademurom B. H. Kordpamvesoim 30 VIT 1960) 


Jl MCMbITaHHA B3PbIBYATHIX BeWLECTB HA YYBCTBHTeJIbHOCTb K MeXaHH4e- 
CKHM BO3CHCTBUAM YMOTpeGOsAIOTCA pasHOoOpasuble cmocoObl, KOTOpHle, TaBan 
Pa3JIMUHbIC KOJMYCCTBEHHEIC PC3YJIbTATHI, MOCYKUIM KAK[bIM LOKA8aTebCTBOM 
HeEOOULHOCTH OCTAJIbHbIX MeTOAOB UCC eLOBAaHHA. BesycnewiHOcTb MOMbITOK Hal- 
TH eHHYIO MpHOopHy!0 Mpo6y Ha UYBCTBHTEIbHOCTh NpHBea K 3aKJIOUeHHIO 
00 OTHOCHTEILHOCTH MOBEMCHHA B. B. K peKAMY BossetcTaua. Tak Kak Mporec- 
CbI, IPHBOAAULMe K B3PLIBY, OOYCJIOBJIMBaIOTCA MHOFHMA (bakTopaMM, TO KaxKbIh 
MeTOA, HCIbITAHUA MOLOspeBasicA B JOMHHMPOBaHHH KaKoro-HHOyb OTAebHOrO 
tbaxtopa. BriOop MeTosa HU Npesiosiowenve oO MpeoOMalaroulem dakTope BCTpe- 
yaIOTCA Y PaSHbIX MCCJIeLOBaTeJIeH B CAMbIX Pa3JIMYHbIX CO“eTAHHAX. OcyulecTB- 
JI@HbI OOMINPHbIe CepHH OMbITOB TO 3ABHCHMOCTH UYYBCTBHTEJIbHOCTH B. B. OT HX 
(bu3HueCKNX HM XHMHYeECKHX CBOMCTB, OT yYCJIOBHH HarpyxXKeHuA HM T. 1. Beuep 
u Benuenb6epr (1), uccweqyi BJIMAHMe XMMHYeCKOrO CocTaBa, HaXO{AT, 4TO 
OHO ABJIAeTCA peulalouluM. YUUTHIBAA, YTO IpH H3Me€HeEHHH XMMMYeCKOrO CocTa- 
Ba MeHSIOTCA HU cbusMuecKHe cBolcTBa, H. A. Xomezso (7) NpHXOAUT K BBIBOLY, 
4UTO HMCHHO (PH3H4eCKHe CBOHCTBA MOFYT ObITb ONpPeAeIAIOMIMMH JIA YCTAHOB.Ie- 
HHA OTHOCHTeEJIbHOH WYBCTBHTeJIbHOCTH CPpaBHHBaeMbIX BEIILeCTB. 

Hacrosijad paOora MMeeT LeJIbiO IpeANORKUTH TAKOH OOOOMLEHHBIH KpuTepHi, 
KOTOPBIi ABJIAJICA Obl PYHKWMeH HW XHMHYeECKHX, H MCXAHHYECKHX, UH TePMOAHHA- 
MMYeCKHX CBOHCTB BeLeCTB, H YCJIOBHH MeXa@HH4eCKOrO BO3eHCTBHA. 

By eM HCXOLMTb H3 TEOPHH TeMJIOBOrO B3pbIBa H MOJIORKeCHUA O POM WaBule- 
HMA TPH MHMIMMPOBaHHH B3pbIBa YAapOM, BbICKa3aHHOFO OAHUM H3 aBTOpPOB (*). 
JL JOCTHxKeHNS B 30HE MvIacTHUeCcKou JecsbopMallH TemmepaTypbl 7’, MpeBbIla1o- 
melt TeMMepaTypy TW1aBsJIeHHA BellecTBa 7,,, HeEOOXOLUMO IIpHoRKeHue aBuie- 
HHA 


PT ee on (1) 


rye 4 — NOBbILIeEHHe TOUKH TWaBJIeEHHA Ha aTMocdepy (AIA OoJIbIIHHCTBAa BTO- 
PHUHBIX B. B. MOKHO TpHHATb a = 0,02 rpag/arm). Pa3smep 30HbI, HMerorlel 
Temiepatypy 7’, B KOTOPOH HE€BO3MO%KHO MpoTeKaHve CTalHOHapHOH XUMU4Ye- 
CKOH peak, yCTaHaBMBaeTCA U3 TeOPHH TeNOBOrO BSpbIBA. 

Jas Toro uro6bl B 30He pasmepom J mpousorlO TemOBOe caMoBocmsa- 
MeHeHHe, HeEOOXO_uMO, 4TOOB! J >>lyp, roe lp BbIMMCAAeTCH U3 U3BeCTHOTO 
cooTHomenua Dpank-Kameneukoro (?): 


QE ze FIRE 
4% RT? 


bp 


= 8, (2) 


rhe Q — TennoBoH appekT peakWHv Ha eluHuIy OObema, E — 3HeEprHaA aKTH- 
Bau, Z— NPeIIKCNOHEHUMAJIbHbIN MHOMKUTeb, %— KOSPPHUNEHT TeMNO- 
npopoxwocth wu 6 = 3,32 ana ccbepwyeckoro ouara, Ha rpaHuue KOTOporo 
nowwepxuBaetcsh Temnepatypa T. Benuunna (xp, MOMyYeHHaA U3 COBMeCTHOTO 
pemienus (1) u (2), noKaspiBaeT, uTO mpH jlapsenuu P 9ypddeKTHBHBIM Ouar 
MOXKET HMETb Pa3MepbI TOKO Oovbule, YeM /xp, H HE MOXKET ObITh pasMepoM 
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MeHbile Jx). Takum o6pa3om, I,» iBuIseTCA KPHTMYeCKUM pa3MepoM HHUMLNApo- 
| BaHHA pu JaBnenuu P. 

Ecam ynofo6utp o6pasel B. B. WeaJIbHO-NwlacTHYecKoMy TeJly Mu fecbopmnu- 
| POBaTb efO TaKUM OOpasoM, 4TOOHI He CKa3sbIBaJICA MacmITaGHBIit abdeKT Gis 
"To TemiepaTypa pasorpena 3a cueT naacTHyecKo Jecsopmanun Oyzer orpannue- 
| Ha AapjeHneM, NponopuMonabubIM Mpezery Texyyectu BemectsBa. IpuoamxKeH- 
HO 3Ta TemllepaTypa paBua 


Wid 


, T =Tya + 4 O55, (3) 


2 
v0 


= 


‘Te ds — Mpesles Tekyyectn B. B. Pasmep soHbI MulacTH4¥ecKoi Medopmaiun, 
B KOTOPOH HeEBOSMOXHO YyCTaHOBJIeHMe CTalMOHapHOrO pexKHMa MpoTeKaHHsA 
| peakiuMu Tipu Temmepatype 7, 3aBucHT, oveBHI- 
| HO, TOJIbKO OT CBOUCTB BelllecTBa (OT T'y5, Ss U 08 
|| TepMOXMMMNeCKUX KOHCTAHT). Tlostomy aHHpit = 
| PasMep MOxeT, MO HailleMy MHEHMIO, CYT OG 
KOJIMYeCCTBEHHOH XapakTepHCTHKON YVBCTBUTeb- 
“nocrH B. B. TaK Ke, KaK KPHTHYeCKHH WuameTp 4 24 
‘AeTOHAUMM CJYKUT JIA OWCHKH JeTOHAMOHHOH .L 
‘cmoco6HoctTn BemlectBa. Ilo pa3mepy, sBpunc- 2 
| JIleHHOMY TloscTaHoBKol (3) B (2), KOTOpBI Ha- 
30BeEM KPHTH4eECKHM pa3smMepom MHUNMMpOBaHHA 0 
BelNeCTBa, MOMKHO COCTABHTb CXMHbIM pA uyB- 
fe IBUTCIBHOCTH B. B. f Puc. 1. 3apucumMocTb uacTocTH 
OjHako ipu Me€XaHH¥eCKOM BO3JIEHCTBHH Ha B3PLIBOB T3Ha OT BBICOTHI WaeHuA 
3apall B. B. aBsieHve, pasBuBaemoe B 3apxze, B- rpysa. Pasmep  uacrun: / — 
“OOuleM Ciy4ae, 3aBUCHT OT reomeTpHH 3apsaya. Aa Re Bight ph es 
‘Tak, Ha Mambix oOpasax pesKo mpomBaserca 5’ ya apucope Nol (poaux Ses 
MaciiTa6HbIit addextT (°). Beruunna /,»), MOy4eH- (acox) 
Had Mp MoscTaHoBKe 3HaYeHHA MAKCHMAJIbHOrO 
WaBJeHHA, pasBMBaemMOro IIPH IiacTH4YeCKOH ecsbopMaluu, KOTOpyt!o onpeyemuM 
KaK KPpATH4eECKH pasMep HHHIMMpOBaHHA 3apsAa, 3aBUCMT KaK OT MexXaHMyec- 
KUX CBOHCTB B. B., TaK MH OT yCJIOBHH BO3eHCTBHA WM MOXKET NPMMeHATECA B 
Kau¥eCTBE KOJIMYeECTBEHHOH MepbI YYBCT- 


3d i . 20 25 30 35cm 


2 Ta6auna t BUTeJIbHOCTH OlMpefeseHHOrO 3apAya K 
4 olpeqeeHHOMy BO3selicTBHIO, KputTu- 
Bemectso | gcag | (un bias Lxp» OM YeCKHH pasMep HHHMHMPOBaHHA 3apsya 
i oTOOpaxkaeT OTHOCHTeJIbHYIO 4YBCTBH- 
T@JIbHOCTb B. B. K M€X@HH¥eCKHM BO3- 
Tou 34 5 | 5000} 5-10% jelcTBusaM. 
Texcoren | 37 5 | 5500 | 7-10°% Hamu ompesenamuch KpHTH4ecKHe 
Jetpua 35 17 | 4900 | 4-10°° _ pasMepbl MHMIHMpOBaHUA 3apaqa faa 
Tpotua 48 40 | 7400) 2-107 
T9Ha, TekcoreHa M TeTpHla Ha HWKHeEM 


cs 
mpefesie KpHBOH WacTOCTH H TpoTHua 


(Ha BpicoTe 40 cM) B yCJIOBHAX KONpoBoro HcibITaHHA B MpHOopyunke Ne 2, mpex- 
w1O*%KeHHOM Xoseso, mpu rpy3e 10 xr (cm. Ta6u. 1). U3mepenue TaBenua ocy- 
HI€CTBAJIOCb TEHSOMETPHYCCKHM MeTOOM (HYOKHHH POJIMK WITeMMeJbHOTO Tpit - 
Oopunka Cc OOMOTKOM M3 KOHCTAHTaHOBOM MPOBOJIOKH CJIyKU WaTYHKOM JaBuie- 
Hua). SHayenua z u FE B3xTHI Mo CepOuHosy (°). 

Suanve KpHTMueCcKOrTO pa3sMepa NO3BO/IAeT BO MHOFHX CJy4anx ObICTpO UH 
IIPpaBHJIbHO OLeHUTh BEPOATHOCTS B3PbIBA, HCXOA U3 yCJIOBMH onbITa. Ecuu pas- 
Mep 30HbI MulacTuyeckoli JesopMalHu paBeH /, TO yCJIOBHEM BO3MO2KHOCTH B3pbI- 
Ba Oyfet / > /,,. CpaBHeHve MoyueHHbIX KPHTHYeCKAX Pa3sMepoB CO CpeHHM 
pasMepoM YacTHI WITaTHLIX B. B. (/ = 10-7 cm) NoKasbIBaeT, YTO yC OBHe B3PbI- 

a MOXKET BHINOMHATECA TIpH AecpopMaluu Jake OTACIbHbIX KPHCTl JIJIMKOB T9Ha 

rekcorena. . 

PaccmMoTpuM, BO-lepBbIX, BJIMAHMe CTeneHH AucnepcHocTH. Ilo aHHbim 
A. UU. Jletrmana (’), creneHb U3MeJIbYeCHMA B. B. HE BJIMACT Ha UX YYBCTBHTCJb- 
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HOCTb K yapy (H3MepeHHA MpOwsBOLHJINCh No cTranHfapTy). OToT BpiBox A. VM. 
JlelitmaHa cipaBeJIMB, OLHAKO, JIMUIb TOrAa, Kora pasMep YaCTHIL B. B. MeHbUIe 
KPUTHYECKOFO pasMepa HHHLHUPOBAaHHAl M BSPbIB BOSHUKAeT MPH TeEWeHHH HaBeCKH 
KaK Ieloro. YBesIM4eHHe pasMepOB YaCTHIL JIMMIb AO TEX Op He MPHBOAUT K M3Me- 
HeHHIO YCJIOBHH BOSOYKACHHA B3PbIBAa, MOKA KPHTHYeCKUH pasMep HHHIWMMpoOBaHHA 
ocTaeTcsd Goble pasmepa uacTuubl. JlaibHeliulee yBeJIMYeHHe pasmMepa YacTHIL 
OJDKHO MPMBORUTb K W3MeHEHHIO 4YacTOCTH BSpbIBOB. B COOTBeTCTBHH C 
STUMH COOOpaxKeHHAMH HAXOQATCA Pe3yJIbTATHI OMbITOB, Pe CpaBHUBaacb 4ac- | 
TOCTb B3PbIBOB TIHA JBYX CTeleHeH TMCHepCHOCTH C pasMepaMH YacTHIL /1 OKOMIO 
0,1 mm wc pa3mMepamu /2 nopsAyKa HeCKOJIbKHX 


02 S MUKPOH, TaK 4TO TPH 9TOM BBINOWHAIOCh [1 >> 

: > lp > fe (puc. 1). Bo-Broppix, H3BecTHO H3 
4 y 9KCIepHMeHTa, 4YTO B3PbIB T9IHa HM YTekcoreHa 
at ap a0 8) 80 Woe ©=—- BOSHMKaeT Ha HAYANbHBIX cTaqMAX yAapa, Kora 
sieoce HW IpOHCXOLUT, BepOxATHO, edopmanua  or- 


J@JIbHBIX KPHCTaJIMKOB B. B. ITO BbIpakKaercs, 
Puc, 2. Sapicumocrh “acTOTB!  wacpHocTH, B TOM, UTO KPMBbIe 4aCTOCTH B 
B3PbIBOB TETPHJIa OT BbICOTbI Ma- 2 2 
jenna rpy3a Ha npu6ope Ne 2 IpHOopyvKax BCeX THMOB JIA TIHaH TekcoreHa 
OyAyT OJIH3KH MexKy coOoH. KpuBpie uactocTH, | 
ApWBeqeHHble Ha pre. |, Wa T9Ha pH MCHbITaHHA B NpHOopunKe Ne 2 Hw BCTaH- | 
lapTHOM mipHOopunke (pouMKH Oe3 dacok), re TeyeHve 3aTpyHeHO, XOpouio 
NOATBEPKLaoT CheuaHHbI BbIBOJL. 

Vutepecuo, 4TO YaCTOCTb B3PbIBOB TeTPHJa MPH UCbITaAHHH B MpHOopuuKe | 
Ne 2 mpakTuyeckH He CBA3AHA HH C BBICOTOH MaeHuaA rpy3a (puc. 2), HH Cc Mac- 
col HaBecki B mpesemax oT 0,01 yo 0,1 r wm ocTaeTcA NOCTOAHHOHM H paBHOH NpH- 
mepHo 15—20%. Dror dbakT ecTecCTBeHHO OObACHAeTCA TEM, 4TO KPHTHYeCKHH | 
pa3Mep HHUILMMpOBaHHA TeTPHJia IpHMepHO pPaBeH TOJILHHE HaBeCKH IIpH KoOM- 
pOBOM HcibITaHHH. OW JaeT Kak Obl PpaHHyHbI 9ddekT, H MosTOMy He HaOuII0- 
JlaeTCA MpHBbIGHOrO Bua KPpMBOM 4aCTOCTH. 

Tpotus, Kak CJleyeT H3 BeJIMUHHbI erTO KPHTHYeCKOTO pasMepa, COBCeM He 
MOKeT OBIT B3OPBAH IPH KOMPOBbIX HCHbITAHHAX 3a CUeT MACTHYeCKON Tedop- 
MauuH. JleHCTBUTeIBHO, TOJIYYMTb B3PbIB TPpOTHJIa B mpHOopuuKe Ne 2 He yyaeT- 
CA, a pH MCNbITAHHAX B CTaHJapTHOM IIpHOopynkKe TPOTHJI B3PbIBaeT B 3az0pe 
pH McCTeveHHH XKUAKON Masel. 

Kak BHJHO 3 TIpHBeeHHBIX IIpHMepoB, IIpHBJIeYeHHe KPHTHYECKOTO pasmepa | 
MHULMMPOBaHHA MO3BOJIAeT JATb MpocToe H ecTeCTBeHHOe OOBACHeEHHeE MHOFHM | 
pe3yJIbTaTaM KOMPOBbIX HCIbITaHHH. Tak KaK Mp BbIBeMeHHH KPHTHYECKOTLO | 
pasMepa VWHHMMHpOBaHHA YUHTbIBAJIMCb TOJIbKO HeOOXOAMMbIe (akTOPHI WA | 
BOSOYXKICHHA B3PbIBA, TO OH BbIPaKaeT BOSMOXKHOCTh BOSHHKHOBEHHA 30:PPeKTHB- 
HOFO ouara, T. e. TY CHeLMpHKY NOHAMAHHA 4YYBCTBHTeMbHOCTH, KOTOpyt1o Teii- 
Jop u Yuub (8) ompeqewHM Kak «FOTOBHOCTh K Pa3JIOXKeHHIO». 


UuctutyT xumuueckoli musky Tlocrynnuio 
AkallemHiH HayK CCCP 28 VII 1960 


UWHMTHPOBAHHAA JIATEPATYPA 


1L.Wohler,O.Wenzelberg, Zs. angew. Chem., 46, 173 (1933). 2 H. A. Xo? | 
depo, Tp. Kasancx. xuM. TexHow. uucT., 10 (1946). ° JI. T. Bon xoBuTHHOB, | 
JAH, 125, Ne 3 (1959). 47, A. OpanKk-Kamenenxkunh, [udbysusa u Tensonepe- | 
ava B XHMHYecKON KHHeTHKe, M397. AH CCCP, 1947. °® FT. T. Amauacbes, B. K. Bo- 
Oo7és,-JL T.- bon xonurviaos, AH 136. Nome (get). 8 AS Vii Ce p oie 
HOB, JAH, 129, Ne 3 (1959). *7 A. HW. JlettmMan, C6opu. mo teopun BB, 1947. 
°C. Taylor, A. Weale, Proc. Roy. Soc., A 138, 92 (1932). 
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Jloxrnagn Akanemun Hayk CCCP 
1961. Tom 136, Ns 6 


XHMHYECKAA TEXHOJIOTHA 


B. C. JIANATYXUH 


IPPEKT MNOBbIMIEHHA H3SHOCOCTOHKOCTH METAJIJIOB 
Now BJIMAHWEM XUMHYUECKH AKTHBHOM BHEWIHEM CPEJIbI 


(IIpedcmasaeno axademuxom I1. A. Pe6uxdepomw 14 IX 1960) 


B wHacTosillee BpeMaA UMeeTCA GoNbIIOH IKCMepHMeHTaIbHbIi MaTepHad 
“MM MpOW3BoCcTBeHHbI obit (*~*), KoTOpbile HarsIALHO NOKa3bIBaIOT, UTO KULKHE 
| MOBEPXHOCTHOAKTHBHbIe Cpebl, CMOCOOHbIe NOHHKAaTb CBOOOAHYIO MOBepXHOctT- 
‘Hylo 3Hepruio Ha rpanule pasyena pas/IM4HbIX (a3, OKA3SbIBAIOT BeCbMa CyILecT- 
BeHHOe, 4aCTO pelllalolliee BIMAHMe Ha Mpowecchl AepopMupoBanuaA u AUcnepru- 
“PpOBaHHA TBepfbIX TeJI HM Ha HX M3HOCOCTOHKOCTb, KOTOPad MO BJIMAHHeM S9TUX 
BeINeCTB CHJIbHO CHHKaeTcH. Mcnomb30BaHve YKa3aHHbIX BeULeCTB He MOXKET 
IipHBecTH K OOpaTHbIM 3c*pdekTam, T. €. K MOBbIMICHHIO HSHOCOCTOHKOCTH, TaK Kak 
ObIJIO yCTaHOBJIEHO, UTO B OCHOBE HX JeUCTBMA JeKUT alcopOmMoHHblt mMexa- 
Hu3m (°, 2°), 

. B flanHon paOote npv NomomlM mpeqioxeHHOH HaMH MeTosuKH (14,!*) usy- 
YaJOCb BJIMAHHe Ha H3HOC MeTAJIJIOB XUMHYCCKM AKTHBHOH BHelIHeH cpetbl. Mc- 
CJle€MOBaHHA B STOK OONACTH NpoBosMuch Takxe M, I]. Kananosoi (1%), Koto- 
‘pad usyuana BJIMAHHe Ha H3HOC KOVJIelL IIPALMJIbHOM MalLHHbI JIA MOKporo 
IIPAACHHA JbHaA Pa3JIMUHbIX MOBEPXHOCTHOAKTHBHBIX BeLLECTB H IIEKTPOJIHTOB, 
MB YaCTHOCTH Ouxpomata KasuA. ABTOp yCTaHOBMJI, YUTO B KOPPpO3HOHHO-aKTHB- 
HOW cpefle M3HOC MeTAaJIJIa MOBbIIMaeTCA, a MaCCHBaTOp MOBepXHOCTH He OKa3bI- 
BaeT 3A4MeTHOFO BJIMAHHA HA H3HOCOCTOMKOCTb Kose. B MpoTHBOMOMOXKHOCT 
3TUM JaHHbIM HaMH YCTaHOBJIeHO, YTO Ip OOpasoBaHUA Ha NOBeEPXHOCTH MeTa- 
Jia B pe3syJIbTaTe XHMMYeCKOTO B3aHMMOeHCTBHA (asOBbIX MaCCMBHbIX IIJIGHOK 
(cboccbaTtos, XpomaToB H Jp.) MOryT BOSHHKHYTb 2:pPeKTbI KAK YMeHbUICHHA, TAK 
WM MOBbIMIeCHHA UW3HOCa MeTAJJIOB. 

QdhbekT MOBbILeEHHA H3HOCOCTOHKOCTH B 3HaYHTeJIbHOH Mepe OMmpesesiaetca 
COOTHOMIeHHeM CKOpocTel pocTa IWIeHKH HW M3HOCa MeTaJIa, a TAKHKEe MpOuHOCT- 
HbIMM CBOMCTBaAMH UM CTpyKTypon mieHKu. Jlauee IPUBOAATCA SKCHEPUMeHTAVID- 
Hble JaHHble, XApaKTepH3yiolllNe H3MeHeHHe M3HOCOCTONKOCTH IMHKa M aJIIOMH- 
HUA TOL BAMAHMeM cbocdaTHbIX PaCTBOPOB pa3JIHYHOrO CoOCcTaBa. 

Kak U3BeCTHO, IIpH aOpasHBHOM H3HOCe B BOAHOM Cpefe KOHTPOJIMpy!ouluM 
cbakTOpOM Mpowecca ABJAeTCA OOpasoBaHHe HOBO AucnepcHou daspi. Hamu 
‘CllemaHo Jonyuenue, 4YTO B 9THX YCJIOBUAX padoTa TpeHHA, OTHECeHHAaA K eH- 
HHILe COWMVIMOBaHHOrO OObeMa OOpasila, MO*KeET MpHOMMKeHHO XapakTepH30BaTb 
M3HOCOCTOHKOCTb MeTaJiJia H B OCOOeCHHOCTH Te H3MeHEHHA ee, KOTOPbIe BOSHH- 
KaloT B CBA3H C H3Me€HCHHAMHM COCTaBa BHeLIHeH Cpesbl. 

_ Ha pwc. 1 mnpwpefenbl 9KCMepHMeHTaJIbHbIe JaHHLie, XapakTepusyloulue 
W3MCHCHMe M3HOCOCTOMKOCTH WHHKa HW aJIIOMHHHA B 3ABHCHMOCTH OT CTeNeHH 
_pasBeyeHua pacTBopa (ocopHol KHCJOTHI cboctbata HaTpHA, B IpcyTcTBHH 
KOTOPOFO, KaK ObIJIO yCTaHOBJIeHO ("), STH MeTaJIJIbI MACCHBUPYlOTCA M CTAHOBAT- 
€ BECbMa KOPpO3HMOHHO-CTOHKHMH. OTOT pacTBOpP B HepasBeeHHOM COCTOAHHK 
conepxuT 2,5 ma/n 85% cociopHol KucHoTHI H 13 1/1 WByxsaMelleHHOrO oca- 
Ja HaTpus, pH 5,6. Iaudopanve oOpasiloB MpousBOAMJIOCh B mpH6ope ('”) 
IipH MomMommM nopomKa sieKTpoKopyHsa Ne 280 pu OObEMHOM COOTHOLICHHH 
aOpasusa u pactgopa | : |. CKopocTb BpallleHua AuCKa 15 06/MuH, pasmMep o0- 
pasos 10 cm. 
TlpHBeqeHHble TaHHble MOKa3bIBaIOT, YTO H3HOC METAJIJIOB 3aBHCHT OT KOH- 
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ICHTP AIH 9JIEKTPOJIMTOB B ITOM PaCTBOPE, a C/eOBAaTeMbHO, OT CKOPOCTH 06pa3o- 
BaHUs Ha MOBepXHOCTH MaCCHBHbIX (ocPaTHbIx IVJIeHOK. 

DppekT NoBbILeHHA HSHOCOCTOHKOCTH IMHKA WM aJIOMHHMA o6Hap yxKUBaeTCA 

B IIPHHATHIX YCIOBHAX WVIMPOBaHHA TIPU CTporo OnpeeJeHHOM pasBeeHHH pac- 

tBopa (pH B npemesax 6,5—7,0) u MocruraeT cooTBeTCTBeHHO 7 20% mo cpaB- 

HEHMIO C H3HOCOCTOLMKOCTBIO TEX KE MCTAJIIOB B BOAHOH Cpeje Ges IJIEKTPOMHTOB. | 

YuuTbIBaA, YTO CKO- 
cenit 5 pocTh oOpasopanua cboc- 
(paTHbIX IJIeHOK Ha Me- 


fe Taslax, MX TOJWLMHA, 

xem/mmd = 50 “—°  s crpykKTypa 4 mpounoctT-.| 
pel 8 HbIe CBOMUCTBA  CYylLecT- 
at ro’ 49 BeHHO MeHHIOTCA nog 
go 5 BJIVAHHeM [O6aBOK B pac- 
R 40 $ 30 TBOp hocaToB OKHCJI- 
8 & —~- —s teneit (14), Opit0 ucceno- 

$ 30 p> opel BaHO W3Me€HCHHe M3HOCO- | 


560625 668 | 682 158 jy 430360402 421 443 458 158 CTOHKOCTH IWMHKa B TIpH- | 


720 F40 F080" ‘F100 20 730 7-40 1-50 Cyt ee ee 
Mcrodnoiti — peney, 800a HcrooHell —meneyy Boda Hep aulero OJHO3AaME- | 


Pacirb0? nasgedexun pacmbopa P82" nasbedenur pacmbopa IWeHHBI cbocaT HaTpHA, | 
Deg 31/1 (pH 6,3) mM mepe- | 
MeHHOe KOJIMYeCTBO HH- 
Tputa Hatpua. Hurpur HaTpvx sBJIAeTCA S*PPeKTHBHbIM AKTHBATOPOM MIpo- 
uecca O6pasoBaHusA docaTHOH MICHKH Ha 3TOM MeTaJIe Ip KOMHaTHOK TeM- | 
nepatype. | 
OKCHeEPHMeEHTAJIbHbIe JAHHbIe, MpHBeeHHbIe Ha pHc. 2, NOATBePAWH, ATO 
B MIpHCyTCTBUM axe CAMBIX MaJIbIX KOJIMUCCTB HUTPHTAa HaTpUsA, Mo 2—3 v/a, | 
H3HOCOCTOHKOCTb ILHHKA, 110 CPaBHEHHIO C pesyJIb- 
TaTaMH OMMCaHHbIX ONbITOB C pacTBOpaMM Oe3 xem/nrs 
OKHCJIMTeIA, elle Soee BO3pacTaeT MH COCTaBH- 
ua 63 xrm/mM’, uro Ha 18 — 20% mpespiuaer 
H3HOCOCTOHKOCTb STOrO MeTaJuia B Bose. IIpu- 
MCHHTeJIbHO K aJIIOMHHHWIO M3y4aJlocb BJIMAHHE 
Ha }KOPpO3HOHHOe oOBeseHHe H H3HOCOCTOH- 
KOCTb MeTaJlJla pacTBopa, cozep»xauero 100 r/a 


62 


SI 


Agnococmouxocms 
BS 


OMHO3aMeleHHOrO (pocdata HaTpuA HM 75 r/n Mep- 56 

cybdata ammonva (pH 3) mpu pa3siM4gHOM ero 54 

pasBeleHHH B Iipesesax fo 1: 20. IIpusec 06- 0. 0 20 30 Won 
Ppa3sHOB aJIIOMMHHA B STOM PpaCTBOpe BO BCex Konueumpayur Nano, 
culyyaax (puc. 3) HMeeT MOJIOXKUTeIbHOe 3Ha- 

yeHHe, 4TO, IpHHHMaA BO BHUMaHHe KHCJIOT- Puc. 2 


HOCTb Cpefbl, KOTOPad 3HAUMTeIbHO HH?Ke Ha- 
yaa THpaTooopas0BaHHA Ha aJIIOMMHMH, CBHeTeJIbCTByeT O BO3HHKHOBE- 
HHM Ha NOBEpXHOCTH MeTaJa cocdaTHbIx IMJIeHOK. 

Bo3MOxXKHOCTh peryJMpOBaHHA TpHBeca OOpasiloB B 3aBHCHMOCTH OT CTeNeHU 
pasBeeHUA PacTBOpa ABJIAeCTCA BeECbMa OlarOMNpHATHBIM (PaKTOPOM JIA MOCTH- 
2KEHHA YCJIOBHH YMeCHbUIeCHHA H3HOCa aAJIIOMMHUA B NPHCyTCTBHH Takoro pac- 
TBOpa. 
B crporo ompefeieHHbIX yCJOBHAX, UpH pasBeqenuu pacrBopa | : 10 
(pH 5,83), HaOmogaetca (puc. 4) pesko BbIPaxKeHHbIii MaKCHMyM M3HOCOCTOH- 
KOCTH, IPH KOTOPOM H3HOC aJIIOMHHUA COKpalllaeTCA MO CpaBHeHHIO C U3MepeHHA- 
MH B Boje Ha 46%, 

B yka3aHHBIX pacTBopax WocopHOKHCJIbIX Covel IeOUHbIX MeTasUIOB, | 
B TOM 4uNCJIe HM C MoOaBKaMH OKHCJIMTeNeH, OOpasyloTcH BeCbMa’ TOHKHe 
boctparuble CuO ¢ TpHBeCOM O6pasioB, He MpeBpuuarouuM | r/m?. C TouKH 3pe- | 
HMA PaCCMaTPHBAeMbIX 3eCb ABJICHHH OOJIbUIOH MHTepec MpescTaBsAO Uuccwe- | 
AOBATh BIMAHMe Ha M3HOCOCTONKOCTh WHHKAa M aJIIOMHHHA pacTBopa JIA XOJIOL- 
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Horo dbocdaTupoBaHuA, CosepxKamero npenapat Maxed, (PTOPH HaTpuA HM HHT- 
paT wnukKa (!%). 

OKCHepMMeHTAJIbHbIe LaHHble (puc. | 6) noKa3prBatoT, 4TO Ip WIHpoBaHHH 
MeTaJIJIOB B IMPHCyTCTBHH KOHLeEHTpApoBaHHOrO (poctbaTupytoulero pacTBopa, 
Kora Ha NOBEPXHOCTH NpakTHYeCKH MIHOBCHHO OOpa3yeTca JocTaTouHO ToU- 
CThIM XPYNKHH COM coctbaToB, HaGmIOMaeTCA pe3sKoe NOHMKeHHE U3HOCOCTOTI- 
KOCTH IHHKa HM asliomuHNA. Taxol pacTBop mo- 


*KeT ObITb HCHOIb30BaH B KavecTBe 9*PeKTHBHOFO é/mé 

MOHH3HTeIA MpPOUHOCTH STHX MeTAJJIOB HM, OCO- 

OeHHO, WMHKa, W3HOCOCTOMKOCTh KOTOpOrO B Q? 
|| 9TOM CJly4ae Mafaer B 5 pas mo CcpaBHeHHto c 06 

|, H3MepeHHAMH B 4HCTOH Bose H Ooslee 4eM B , 
6 pas M0 CpaBHeHHIO Cc CYXHM aOpa3suBHBIM U3- 05 
HOCOM. 

IIpu pasBeyenuu Toro xe docdatup yroulero & 04 

_ pacTBopa BOO No usBeCcTHOrO Mpefeia mpouc- 

_ XOMMT HeMpeppiBHoe noBpIeHHe u3Hococtoii- ~S 44 
KOCTH MeTAJIJIOB C JOCTH>KeHHeM MaKCHMyMa 02 
M3HOCOCTOMKOCTH JWI WHHKa pH pa3BesqeHuu ; 
pactsopa |: 10, a ana amomunna | : 20, npu- QI 
4eM 3TO TIOBbILIeHHe 10 CpaBHeHHIO C WVIMdo- © 


BaHHeM B BOJe COCTABJIACT COOTBETCTBEHHO 25 H 2 2040 Ace 
30%. Ilpu ambHeiuiem paspeqeHuu pactBopa Npodonse. Boidepucnu 
H3HOCOCTOHKOCTh MeTAJIJIOB 3AMeETHO CHH2KaeTCA. 

B TaOa. 1 mpuBemeHbl cBOAHbIe JaHHBle, Puc. 3 


XapakTepu3ylollve BJIHAHHeE paCCMOTPeHHbIx 
3JleCb PACTBOPOB Ha H3HOCOCTONKOCTb Oe3 pasBeeHHA H C pa3sBeeHHeM B TO- 
4ke KOHILCHTpalluoHHoro MakcumyMa. JIA CpaBHeHHA MpHBOATCA jaHHble, 
XapaKTepH3ylOulHe H3HOCOCTOHKOCTb TeX %Ke MeTAJVJIOB B BOJe. OTH MaHHble 
MOKa3bIBaloT, YTO BdceKT MOBbILICEHHA U3HO- 
xem/unt COCTOHKOCTH MeTAaJIJIOB NO BJIMAHHeM XMMH- 
yeCKH AKTHBHOM BHelIHeH Cpefbl BECbMa 3Ha- 
YMTeJIeH HW JOCTHTaeT B OTJCJIbHBIX CJIyYasx 
IIpH MIpHMeHeHHH CocdaTHbIX pacTBOpoB M0u- 
TH 50% OT M3HOCOCTOMKOCTH MeTasIa B BO- 

HOH cpeze. 

Itor addekT BOSHHKaeT pH cTporo orpe- 
Je@JIeHHOH KOHICHTPallHu 3JICKTPOJIMTOB, Ha 
\ OCHOBaHHH Yero MOMKHO MpelnolaraTb, TO 
402 §33 583 $591 61 158 MCX aHH3M 2TOro ABJICHH A CBASaH C 9KpPaHH- 

75 TID OTIS TDD PY!OIlHM J[eHCTBHeEM TaCCHBHOH IVJIeHKH, KO- 
McxodHeni Goda += TOpaA OKA UMETb OMpeeseHHY!O TOJIMIH- 
ae ee nares pasbevenun HY H CTPYKTYpy M HeMpepbIBHO BO3HHKAaTS 
Ha MOB€pXHOCTH CO CKOpOCcTbIO, COOTBETCT- 

Bate. Fi BY!OUleH YCJIOBHAM H3HOCa. 

Bpilo TakxKe YCTAHOBJIEHO, ITO SJIEKTPOJIMTHI, BbISbIBAIOUIMe KOPpO3HIO Me- 
TaOB (XJOpHCTHI HaTpHH, :TOpucTHIi HaTpu WM Ap.), YMeHbIMalOT H3HOCO- 
CTOHMKOCTb MeTaJIJIOB, MPpH4eM H3HOC MOBbINAaeTCH B OTCJIbHbIX CJyYUaAX Ha 
20—25%. 

Takum o6pasom, B Mpolecce JHCHeprupoOBaHNA MeTaJIJIOB XHMH4CCKH aKTHB- 
Ha BHEWIHAA Cpea MOXKET OKAZATb BECHMA CYULeCTBEHHO B/IMAHHE Ha UX H3HO- 
cocToukocTb. B 3aBHCHMOCTH OT MpHpOAbl WICKTPOHTOB HU HX KOHIeCHTpalnn 
B PaCTBOpe H3HOC MeTAJIJIOB MOXKHO pe3kO POpCHpoBaTb HIN, HaoOopor, yYMeHb- 
|MUMTb UM TeM CaMbIM MIOBLICHTh CpOK CJlyxkObl HHCTPpyMeHTa M fleTaseH MalInH 
| WIM OONerunTD MpOUecch! AMcneprupoBaHUsA MeTaNNOB. OTH spPeKTb! MOryT ObITb 
TpakTHyecKH peasIM3OBaHbI B TOM CJly4ae, eCJIM TIpH ONpeseseHHH COcTaBa XUMH- 
WeCKM AKTUBHOM Cpelbl OyAyT YYNTHIBATbCA KOHKPeTHbI€ YCIOBUA SKCMIyaTaunu 


MeTaJIJIOB H M3eMH H3 HHX. 
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MsnococTrolikocTh WHHKa HM aJIOMHHHA TpH WJIHPOBaHHM B pa3- 
JHYHBIX (ocaTHbIX pacTBOpax 


VM3sHococToHuKOcTb, 
KIM/MM?® 
NHMHYeCKH AaKTHBHAA cCpena 
i, HHK | astomnauit 
Boxa 50), 4(0) 28,6 
PactBop aa xomoyHoro dochaTnHpoBaHHuA 
6e3 pasBeleHna 1059 20,0 
pasBegenue | : 10 66,0 — 
pasBegenue 1 : 20 = 37,0 
PactBop monoochata HaTpHA 3 V/s i of) Bon O) 
To »#e c goOaBKoH 2—3 r/a HHTpHTa HaT- 
pua 63 — 
Pacrsop 100 r/a MoHodoctata HaTpHaA u 
7) r/A mepcyibpatTa aMMOHHA TIph pa3- 
BegeHun |: LO — 41,8 
Bcecoio3Hblii HayYHO-HCCeMOBaTeIbCKHH HHCTATYT TlocrynH10 
MomHrpa@uyeckol TMPpOMbILMIVIeHHOCTH 14 IX 1960 
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XHMHYECKAA TEXHOJIOTH A 


; B. H. MEJIMK-TAMKA3SH u A. A. BAAYEHKO 


| MCCJIEQOBAHHE MEXAHW3MA YHPOWHEHHS KOHTAKTA ME)KILY 
‘NY3bIPDKOM WH YIOJIBHOHW YACTHLLEM ANOJISPHbIM PEATEHTOM 


(IIpeccmaeaeno axademuxom I. A. Pe6undepom 27 1X 1960) 


TlojiowKuTebHOe BJINAHHe, OKa3bIBZeMoe Ha Mpowecc yroubHOl oTanMH 
ANOJAPHBIMH peareHTamMu Cc OOaBKaMH HeOOJIbINMX KOJMYeECTB MOBepXHOCTHO- 
‘AKTHBHBIX BelLeCTB, OTMe4aOCh yxKe JaBHo ('~*). OHako pH OObACHeHHM Me- 
Xanu3Ma STOTO BJIMAHHA He OOpalllaioch BHHMaHHA Ha H3Me€HeEHHA, KOTOpbIe 
MOP MpOH3OHTH Ha rpaHnue MexKAy 3aKpeNMBUIMMCA Ha YacTULe My3bIPbKOM 
M OKpyXatolle ero cpezol, cofepKatjel STH AKTHBHBIe MpHmMecu. Ecau Takolt 
NMOAXOX MOF ObITb ellie ONpaBaH B CJly4¥ae BOLOpacTBOPUMbIX COOUpaTenel, uC- 
HOJIbSYeEMBIX B PYLHOH lOTaWMH VW, KaK MpaBHJIO, MaJIO AKTUBHbIX HO OTHOIIe- 
HHO K PpaHHile KUAKOCTA — a3, TO B CJly4ae peareHTOB, J[eHCTBYIOUINX B BAe 
KanleJek OTAebHOH 2KUAKOM Casbl WH OOPa3yIOULHX BAOJb NepHMeTpa 3aKkpenwe- 
HUA My3bIpbKa Ha YaCTHIe KUAKOCTHYIO Kaemky (°), HPTHOPHPOBaHHe H3MeHeHHH, 
(MPOMCXOAAWIMX Ha MOBePXHOCTH My3bIpbKa, He MOET ObITb, NO-BUAMMOMY, jlO- 
eTaTOUHO OOOCHOBaHHbIM. CyleqyeT OTMeTHTb, 4YTO TPH NOHMKeHHH TMOBepXx- 
HHOCTHOrO HaTAKeHHA 6 Ha PpaHulle Ny3bIpeK —— MpHlera‘oulM pacTBop, HaNpH- 
Mep, 3a CueT pacTeKaHHA [0 Hel 4YaCTH COMep*xKaulerocsA B KAeMKE BeUleCTBa HK 
aCopOUuHH MOBepXHOCTHOAaKTHBHbIX TphmMeceH W3 pacTBopa, JOJKHO NpOv3olTH 
IM3MeHeHHe: (POpMbI My3bIpbKa. DTO U3MeHeHNe MIP OTCYTCTBHH rucTepesuca CMa- 
4MBaHHA MpMBeeT K pacTeKaHHlO My3bIpbKa MO NOBEPXHOCTH YaCTHUbI C OfHO- 
BP€MCHHbIM MOBBILICHHeM IPOUHOCTH KOHTaKTa 3a C¥eT yBeJIHYeHNA TepHMeTpa 
B3aKpelJIeHHA MW CHWKEHHA OTPbIBaIOWLerO KallMJIJAPHOPO JaBJIeHHA B Iy3bipbkKe, 
BbISBaHHOrO KaK YMeHbIIeHHeM KPHBU3HbI MOBEPXHOCTH paCTeKWMeroca MY3bIpb- 
Ka, TaK HM YMeHbINeHHeM NOBEPXHOCTHOFO HaTAKeHHA ITOH TPaHHUbl pasqesa. 
| OKcnepMMeHTaIbHaA MpoBepKa TOFO, YTO Nip OTCYTCTBMM rucTepesuca cMa- 
UBaHWA MOHWKeHHe 6 JOJMKHO MPHBOAUTb K paCTeKaHHIO NYy3bIpbKa MO M0- 
3€PXHOCTH H K YIpOUHeHMIO ero 3aKpPelJeHHA Ha Heil, Oba MpoBefena Ha 
TOBEPXHOCTH PTYTH, Ha KOTOPOH PHCTepesHc CMa4HBAHHA OJDKeH, MO-BHAMMOMy, 
orcytcTBoBatb. Ha puc. la u306paxKex ny3bipeK Bo3kyxa, HamerTpom B 1,5 mM, 
Tocaxkenupii B 1 N pacrsope KCl Ha nopepxHocTb pTyTH MwouatbIo B 6 cM 
{ KATOJHO NOJAPH30BaHHOH AO MOTeHIIMasla — 0,7 B IIpOTHB HOPM@JIbHOTO KaJIO- 
“ebHOTO 31eKTpoza. IlocaiKa Ha NOBeEPXHOCTb PTYTH KalleJbKH Base/IMHOBOrO 
wacua, JerKO pacTeKaiolleroca M0 NOBepXHOCTH PTYTH MpH 9TOM MoTeHWMase 
IsMeHuia WopMy My3bipbKa B CTOPOHy efo «pacTeKaHHsl» — YIIWIOWeHHA 
jpuc. 16), a qoOaBeHHe elle KallIM KepocnHa, Cofep2Kalllero MOBepXHOCTHO- 
IKTHBHbIe MIPHMecH, MpHBeIO K elle OobUIeMy pacTeKaHHO MY3bIpbKa MO MO- 
iepxnocTm ptytTH (puc. |e). [lopepxXHocTHble HaTAKeHMA Ha PpaHulle NySbipeK— 
‘ACTBOP B STHX Clyyanx OpltH cooTBeTcTBeHHO 70,6; 40,1 u 35,6 spr/cm”. 

Onpejleenve mopepXHOCTHOrO HaTAxKeHHA Ha TpaHHile My3bipeK — PacTBop 
| pousBoqusoce no metoxy Bamboptra u Agamca (°,’), T. €. MyTem H3MepeHuA 
(OOPAHHAT TOWeK COMPHKOCHOBeHHA KaCaTeJbHbIX K MOBEPXHOCTH Ny3bipbKa, 
POBeXeHHBIX B 3aBHCHMOCTH OT (bopMbI NocvieqHHX NOX yruiama @ (°), 
‘aBHbimH 60° u 90°, H HCMOMb3OBaHHeM CHeWMaIbHO NOACHHTAHHbIX AA 
\ ab yruiop Ta6imm sHaueHui x/z UM x/b, OTBEYAIONMX Pa3/IMYHbIM — Be- 
MuHHam 8, ompeeAloul4M (POpMy My3bipbKa. TaOuitbl paccuHTaHb! MyTeM. 
HTepnowMpoBanua 3HayeHnit x/b wu 2z/b, MpMBeeHHBIX AWA Pa3JIMYHBIX © 
| 10* 1403: 


B Ta6muuax Bamdopta u Ajamca (‘), HM 3HaveHHM B, JeKALHX B HHTePBaile 
ot —0,1 no —0,8. Kpome Toro, c lebiO MpoBepKH NOJyYeHHbIX 3HayeHH 
OBEPXHOCTHOPO HAaTAKEHHA, MoceqHee OMpefeAOCb elle MyTeM WCHOJb30 
BaHMA U3BecTHOro ypaBHesua A. H. ®pymkuna u b. H. Ka6anosa (°), a 
culy4ae BbITAHYTHIX Iy3bIPbKOB elle H mo MeTowy Augpeca, Xaysepa uv Tykep 
(°) © IIpHMeHeHHemM CKOppeKTHpoBaHHDIxX TaOmHm Dopszxema ('°). Pasmepst my! 
-3bIPbKOB OMpeeNAJIMCh Ha OobUIOM MHCTpyMeHTaJIbHOM MuKpocKone (DMM 
mo HeraTuBy (OTOCHUMKAa, MOJIYYeHHOrO B MpOXOMALMeM MapaJIeIbHOM TNYyuKe 
CBeTA Ha THLATe/IbHO IEHTPHPOBaHHOM ONTHYeCKON CHCTeMe B A¥eMKE C MIOCKONA| 
PaJWI@IbHBIMM CTeHKaMH. YpeiMyeHHe Ms00paxKeHHA OMeHHBaOCb MNyTe 
pesBapuTesbHOro cboTorpadHpoOBaHHA CTAJIbHbIX IWapMKOB pa3JIM4HbIX pa3sMe 
pOB, MOMeIIeCHHBIX B AUeMKYy Ha MeCTO Ily3bIPbKOB BO3AyXa, H H3MePeHHeM Kak 
MCTHHHBIX pa3MepOB 9THX WapHKOB B Pa3JIMUHbIX HalpaBJIeHHAX, Tak 
U3MepeHHeM TeX %Ke pa3MepOB Ha HeraTHBax (POTOCHUMKOB [JIA yueTa XOTA 
HeOOJIbLIOH, HO BCe 2%Ke HMeBIelicA aOeppallHu y HCMOJb30BaHHOH HAMM OMTH| 
yecKoli cucTeMbl. Bauy TOro, 4TO B Cy4Yae OTHOCHTEJIbHO OOJIbIIMX MOBeEpXHOCT| 
HbIX HaTSOKEHHH HM MaJIbIX pa3MePOB MYy3bIPbKOB (MopsyKa | MM) dbopMa MX KpH 
BOJIMHEMHOM MOBEPpXHOCTH CTPpeMHTCA K Ccepe M PasHHIla B 3HAYeHHAX OPANHA 
Tot Z u adcuucchl X TOUKM Ha MOBePXHOCTH My3bIpbKa AIA HanOomee yOOHbI) 
IA M3MepeHui 3HayeHHi @~=90° emaeTca MaJOM HW OM3KOM K MOrpeliHOCcTAM| 
omyckaempm Ha BMV, BprmucneHHble 3Ha4eHHA MOFyT ObITb JOBOJIbHO CHJIbH 
UCKaXKeHbI. ITO MpHBOAHT K HeEOOXOHMOCTH HCMOJb30BaTb LIA KOMM4GeECTBEH 
HbIX H3MepeHHii Ty3bIPbKH HeCKOJIbKO OOJIbIMX pa3MepoB, T. e€. MOpALKé 
2--2,5 MM, Kora KallWJJIApHoe LaBJleHve Ha ypOBHe 9KBaTOPa My3bIpbKé 
IIpeBbiiliaeT rH{pocTaTHyecKkoe BCero MIpHMepHO B JecaTb pa3. Habmojaemplk 
IIpH STHX PasMepaX BJIHAHHA MOHWKEHHA MOBeEPpXHOCTHOFO HaTAKeHHA Ha (Pop) 
MY Iy3bIpbKa JlesaioTcA MeHee peskKHMH. HexkoToporo NOBbILMeHHA TOUHOCTY 
H3MepeHHH MOXKHO JOCTHPHYTb elle pa3,yBAaHHeM My3bIPbKOB TIpH HCMOJIb30) 
BaHHU 34MKHYTHIX AYCEK, B KOTOPbIX BOSMOXMKHO CO3LaBaTb OOJIbIIHe paspexKeHu sl 
Kpome Toro, TakKuM O6pa30M MOXKHO OKa3bIBaTb Ha My3bIPbKM M Ha MepHMerTy 
UX 3aKpelJICHHA BHelIHee BO3ZeHCTBHe, OOyCJIOBJIEHHOe H3MeHeHHeM OGbeMa TY 
3bIpbKa (4). CaeqyeT OTMETHTb, YTO MPH HCHOJIb30BaHHH (POTOCHUMKOB, CeaH 
HbIX B MOM€HT Ppa3lyBaHHA Iy3bIPbKOB, NMoJlyualoTca, Kak MpaBuuo, Oosee BbI} 
COKHe 3HaUeHHA 6, YeM NO GOTOCHHMKaM TeX 2%Ke MY3bIPbKOB, C/eaHHbI 
yepe3 HeEKOTOpOe BpeMA TlocJle NpekpallleHuA pa3sqyBaHHaA. ITO, MO-BUHMOMY 
MOXKET MOSBOJIMTb MPOBOLUTb HCCeOBaHHe KMHETHKH yCTaHOBJeHHA ancop6 
WMOHHOPO PpaBHOBeECHA PasJIMUHbIX KAaK ACOPOHPYIOMNLMXCA, TAK K pacTeKarollux! 
CA BeULeCTB Ha pane *KHAKOCTh — ras. Ha puc. le — e npuBesenbt cbororpal 
(PHM MY3bIPbKOB, NOJYYMBIIMXCA COOTBETCTBEHHO 3 My3bIpbKoB puc. | a — | 
pH Co3laHuu B AYelKe paspexkeHua. Bpiranytaa ctbopma ny3bipbKa Ha puc. | 
MOSBOJINJIa IpHMeHHTb K HeMY JI H3MepeHHA NOBeEPXHOCTHOFO HaTAMKeHUA BC 
MCMOJIb3OBaHHbIe HAMM CHOCOOHI, IpH4eM ObIJIM MOJIyYeHbI CulelyoulHe 3HadeHHA 
mo MeToty Augpeca u Ap. 70,8 apr/cm’, no ypaBHenuio A. H. ®pymKuna } 
b. H. Ka6anosa 70,9 spr/cm’, no metogxy Bambopra u Anamca gaa p = 60 
72,9 spr/cm? u Qs p = 90° 70,0 spr/cm?. PacxoxkKeHus IpuMepHo Toro xe MO! 
paLKa ObiIM NOyYeHBI HB Cly4ae A PyrxX MpHBeeHHBIX Ha puc. | Ny3sbIpHKOB 

M3 conocrapsenui cbotorpapuli OMHUX M Tex 2%Ke Ny3bIPbKOB KaK Hepassy 
TEIX (puc. | @ — 6), Tak M pasfyTbIx (puc. | e — e) MOxKHO 3aMeTHTb, 4TO pas 
AyBaHve BO BCeX CJIY4aAX COMPOBO*RMaeTcA pacTeKaHHeM Ily3bIpbKa M0 MOBepxX 
HOCTH PTYTH, NpH¥eM KakOrO-sIMOO TOPMOXKeHUA CO CTOPOHbI KaeCMKH peareHTy 
(puc. 1 6, 6, 0, e), MpensATcTByrolulero pacTeKaHHIO My3bIpbKa, OOHapyXUTb Hl 
yHalocb, XOTA OMbITbI MO paskyBaHHIO OfHOrTO HM TOFO Ke HysbIPA M BOS| 
BpallleHve erO B MepBOHAaYaJIbHOe COCTOAHHe TIpH CcoeMHeHHM sAyeiKH ¢ 
aTMocepolt NPOMSBOAMMCb MHOTOKpaTHo. TopMoxkenue pacTeKaHUA MY3bIPbKOI 
MOXKHO ObIO OOHAPYXUTh MPH MOTeHUMaax MOBEPXHOCTH PTYTH, MaeKUX OF 
MOTCHUMaa SeKTPOKAaNHJIIAPHOrO MAKCHMyMa, T. e. pacTeKaHHe Mysbips 1 
NOBEPXHOCTH B KaKOH-TO Mepe OOyCJOBeHO BeEHUMHOH M3OUpaTebHOH CMay 
BaeMOCTH 9TOH MOBepXHOCTH peareHTom. 
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id AnaNorM4noe sABseHHe MOXKHO OOHAPyXKUTb M Ha YroJIbHOM YaCcTHIe, OOpa- 
jjOOTAHHOM BOAHOU SMysbcHeH Kepocuna. Ha puc. | x mpuBeqena MuKpodoro- 
,|Ppabua YaCTHIbI C MocaxKeHHbIMM Ha Heli ABYMA My3bIPbKaMM BO3Lyxa. IIpu 
CO3aHHM PaspexKeHHA B AYEHKE MYSbIPbKU, pasyBancb, pacTeKaloTCA M0 Ho- 
BepXHOCTH (puc. 1 3). PororpadupoBanue Tex xe YacTUIL B yIbTpacHoseTOBOM 


, ’ 


“sr 


Pue. 1. Mukpodororpadu y3bipbKoB: @ — e — Ha Hesapa- 
2KeHHOM MoBepxHocTH pTyTH. 12,9; 2%, 3 — Ha MOBepxHocTH 
yrobHoH uacTuub. 10; w— Ha noBepXHOCTH yroubHoL 
YACTHILbI IPH OCBeLeHHH ee yJIbTpadHoueToBLIM cBeTom. 8 x 


| CBeTe M10 MeTOMMKe, HECKOJIbKO YCOBepLIeCHCTBOBaHHOM MO CpaBHeHHIO C OMHCaH- 
HOM HaMy pauee (1?) c nocaxKeHHbIMH IIpHMepHO Ha Tex *Ke yuacTKaX Ily3bipbKa- 
MU BO3qyxa (puc. | uw), NoKasaJl0, YTO B JEBOM CTOPOHE 4aCTHIIbI 3aKPeNMAJOCb 
3HAUHTeJIbHO OOJIbIIee KOJIMYeCTBO peareHTa, YM Ha MIpaBol, H KaeMKa peareH- 
|Ta Blomb nepumetpa 3akpenseHHA seBOrO Ily3bIpbKa MHOro Tove. Crenyer 
3AMeTHTb, YTO CBeEYeHHe MOBEPXHOCTH MpaBOro Iy3bIPbKa ABJIAeTCA T[JIaBHbIM 
DOpasoM pe3yJIbTaTOM OTPaxKeHHA B HEM CBeTa, HCMyCKaeMoro KaeMKOH JeBOrO 
Ay3bipbKa. CnemuasibHbIMH OMbITaMH ObIJIO yCTaHOBJIeHO, 4TO JIeBaA 4aCTb 4a- 
2THILbI CMa4MBasacb KepOCHHOM 3HauHTeJIbHO JIyule, YeM NpaBaA HM, MO-BUIH- 
MOMY, STHM O6ycOBsIeHO OoIbUIee YMCIO Kallesek KepOCHHa, 34KPeNMBINAXCA 
Ha Hei, H HECKOJIbKO GovIbIIee pacTeKaHHe JIeEBOrO Ily3bIpbKa Ip pasqyBaHHH. 
TanbHeiimee yBeiuueHve paspexKeHHA B AYCHKE IIPMBOMUT K elle Oovlee CHJIbHO- 
My pa3lyBaHuio Iy3bipeli H K OTPbIBYy MpaBoro Ily3bIpA, TOrAa KaK JeBbIM NY3bIPb 
CTaeTCA Ha MOBEPXHOCTH YACTHIbI B TeYeHHe NPOLOJKUTebHOrO BPeMeHH, He 
| ITpbIBadcb oT Hee. IIpu ycTpaHeHuH paspAXKeHHA B AYEMKe STOT Iy3bIPb BOCCTA- 
AaBJIMBaeT CBOIO MepBoHauaJbHy!O (opMy. 
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OnncaHHble OMbITbI, MHOFOKpaTHO MOBTOPeHHble, MO3BOJIAIOT IIPHHTH K BBI- 
BOLY O TOM, YTO BbICKasaHHOe paHee Mpesouoxwennve (°), 4TO KaeMKa peareHTa 
NOBbIMaeT %KECTKOCTh MepHMeTpa 3akpelWIeHHA Ny3bIpbKka WU TEM YBeJIMYHBAeT 
IpOUHOCTh KOHTAKTa MexKy wacTHIeH H My3bIPbKOM, H€ HOCHT, BepOsATHO, 
oOuero XapakTepa. YmpouHeHHe KOHTAKTA IPH HaJMUMH KAaeMKH pPeareHTa BOIL 
nepuMeTpa 3aKpelieHHA My3bIpbKa NPOMCXOMUT, MO-BHAMMOMY, 3a CueT YMeHb- 
UI€HHA OTPbIBaIOWLerO KaNMAPHOFO WaBJIeHHA B MY3bIpbKe, OOyCJOBJEHHOrO 
KaK IOHW2KeHHeM MOBepXHOCTHOFO HaTAKeCHUA Ha PpaHulle My3bIpeK — pacTBop 
3a CueT pacTeKaHHA “YaCTH peareHTa H3 Ka€MKH MO NOBEPXHOCTH My3bIpbKa, TaK 
“1 YMeHbIIeHHeM efO KPHBH3HbI, KaK 9TO ObIJIO MOKA3aHO BBIIIEe. 

AxBtopb! BbIpaxKaloT CBOIO GsarofapHocTb aKa. I]. A. PeOungepy u A. B. 
TayOmaHy 3a MHTepec K paOoTe H OOCyKeHHe MOJYYEHHbIX Pe3YJIbTATOB. 


TomMCKHH MOMTeXHHYeECKHH WHCTHTYT Ilocrynu10 
um. C. M. Kuposa 26 IX 1960 
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JoKkaann Akanemun Hayk CCCP 
1961. Tom 136, N 6 


XHMHYECKAA TEXHOJIO‘H A 


B. B. PATHHOB, T. H. POSEHBEPI, H. M. PYBHHHHA u Lf. £F. MEJIEHTBEBA 


O MEXAHH3ME KPHCTAJWJIM3AIUN COCTABJIAFOLIUX 
WEMEHTHOrO KAMHSA 


§ (ITpedcmaeaexo axademurom II, A. Pe6uxdepom 22 1X 1960) 


Hactosmjas pa6ota npeAnpuuATa [WIA BbIACHeEHMA BOMpOca O TOM, B KaKOli 
| OO6acTH (KMHeTHYeCKOH UM Zudpy3sHoHHOH) mpoTeKatoT mpouecchl pocta KpH- 
 cTaJiJIOB ~=THApaTOB — COCTaBJIAIOUIMX WeMeHTHOrO KaMHA pH pa3sHyHbIx 
CKOPOCTAX MePpeMelIMBaHHA MepecbillleHHbIX PaCTBOPOB Mella/IKOH CO CKO- 
pocTbio < 600 06/mMuH. M HeHHTeHCHBHOM BCTpxxuBaHHH (go 200 Kayannit 
B MHHYTy). M3yuanocb BAHAHMe MepeMelIMBaHHA M BBeeCHHA MOBEpXHOCTHO- 
\ aAKTHBHBIX JOOaBOK Ha KHHETHKY KPUHCTAJJIM3alHH COCTABJIAIOULHX IeMeHT- 
HOrO KaMHS., 
ONbITHI MpOBOAHIHCh B YCJIOBHAX KPHCTAaJIM3alMH V3y4YaeMbIxX THApPaTOB u3 
MepeCbIMeHHbIX PaCTBOPOB, KOTOPble MOyuaMCb Mp pacTBOpeHHH ata 
_(8CaO - SiOz), O6enuta (2CaO - SiOz) wu nomyrugpata cysbdata Kabuna. 
_ Pas6aBJieHHble BOJHbIe CyCHeH3HU STHX BelleCTB BCTPAXMBAJHCb B 3aKPbITOH 
KO6e JO JOCTHKEHUA B PacTBOPe 3aaHHOH KOHIWeHTPalHH HOHOB; 3aTeM pac- 
TBOPbI (PUJIBTPOBAJIMCh Yepes CTeKJIAHHbIN cusETp Ne 4. UccmeqoBaHusA MpoBo- 
JUJIMCb MPM pa3HOl MCXOJHOH KOHIEHTPalu BellecTB B pacTBope. Kpome Toro, 
_ TepecbiliieHve Co3aBaslocb CJIMBAHHEM PaCTBOPOB: XJIOPHCTOFO KaJIbIWA HW CyIS- 
pata kasMaA — Mp CHHTese runca W rupaTa OKUCH KaJbIMA, cysbdata aJto- 
' MHHHSA HW Cysibcbata KaJIbluA — TIpH CHHTese THAPOCyJIbPoaMOMUHATA KaJIbILAA. 
KuneTuka KpucTaiu3aluu 9THX BeLleCTB U3y4aacb MyTeM TepHosuye- 
_¢kKoro oT6opa mpo6 u3 ctbubTpata HW HX aHalH3a. KOHMeHTPpalWA HOHOB KavIb- 
UMA oOnpeflesmamacb THTPpOBaHHeM TPHJIOHOM JH, CHJIMKaTHbIX HOHOB H HOHOB 
aJIKOMHHHA — KOJIOPHMeTPHYeECKHM MeTOJOM, MO OKpallleHHOMy KOMIWIeKCy C 
MOJIHOJaTOM AMMOHHA HV CTHJIb6az0 cooTBeTCTBeHHO. IJoyroToBKa pacTBOpOB u 
ONbITbI C KapOOHHSHPYIOWLUMHCA BellleCTBAMH MpOBOAMIHCh NOX asoToM. Ece 
_MCXOJHbIe COeAMHEHHA ObIIH KBaJIMUUMPOBAHbl X. Y., Y. A. a. WIM CieWHa/IbHO 
' CHHT€3HPOBaJIHCb HaMH I0 M3BeCTHOM MeTOANKe C NpOBeleHHeM XHMMYECKOrO, 
_MeTporpaduyeckoro wu peHTreHOcTpykTypHoro aHasH30B*. CocTaB KOHe4HBIX 
MpOAYKTOB KpHCTaNMsallMH yCTaHaBJMBaJICA NO MOJISpHOMY COOTHOLIEHHIO 
-yObiBaroluxX H3 pacTBOpa WHOHOB, a Tak»%Ke C MOMOMIbIO MHKPOCKOMHH, IMyTeM 
TepMoBecoBoro (runic, ruApocysbpoaOMUHAT KaJIbIMA) HM PeHTTeHOCTPyKTYp- 
Horo (3CaO - AloOs - 3CaSO4 - 31H2O) aHaansos. 
Oka3anocb, YTO pe3YJIbTATHI OMbITOB OMHCbIBAIOTCA TeEOPeTHYCCKUM yPaBHe- 
HMeM, BbIBesqeHHEIM C. 3. Pormuckum u O. M. Tosecom Jia cly4ad KpHCTaVIH- 
3allMH BellecTB B AMdpy3HOHHOl OGacTu ('). OTO ypaBHeHNe Mocle MHTerpH- 


ae MMeeT BHI: 


* Tlerporpaduueckuii aHamH3 Obl BbINOHeEH A. A. Matiepom, pentrenocTpykTyPHbH 
(BKmoyaa aHanu3 rug_pocyboamomunata Kambuna) — O. UH. [payepol, KOTOpbIM aBTOpbI 


BbIPaKalOT MPK3HAaTeJIbHOCTD. 
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At = In 


y 3 Z a ee © , 
| 1+ VI=B+VO=EPY 75 ( areigh te 8) ) 
i—Vi-B 


C.—C 
re Av — Gespa3smepHoe Bpemsa, B = 


eG — OTHOCHTeJIbHOe MWepecbIlLeHHe, 

Dia 0 
C, — KOHUeHTpaluA BelllecTBa B pacTBOpe B MOMeHT BpemMeHH tT, Co — paBHO- 
BecHaA KOHILCHTP aly st BellecTBa (qs ee OllpesevieHu A pacTBOpbl BbIJepxKUBa- 
JIMCbh JO YeTbIPex MeCSIILEB) , C= UCXOMHAA MAKCHMAaJIbHAaH KOHILCHTPallhA Be- 


ulecTBa B pacTBope. 


3 
A = 3KV N70 (Cy —C,)”, (2) 
rie K — KoncTauta, CBA3aHHaA C KosdpuNenToM Audpy3suu, NV — uncso KpH- 
cTaloB, Y — Kos*pPpuuMeHT (PopMbl KpUucTaa, p — ero NOTHOCTD. 
Ta6muna 1 
Kuneruka KPHCTAIJIM3aAWUN BeULeCTB H3 NepeCbINeHHbIX PaCTBOPOB 


7 TlepecbinjeHne cos- ee ries KpucTaiu3aluAn 
ae TlepecbiueHue CO8--) yao anutom; fo-| &° TlepecbinlenHe co3- | 9 & PUAPOCy bo asio- 
Can ano asuTOM 6apkKa MOA ae ano 6enuTOM 5 MHHaTa KasbiLHA 
O0f ae) eae) 

SP al cored Aged C-A0 a ee S83 C+408 

Past 104, : 104, e . 404 = - 

Bg M/n ered M/n' | A, Man.~1 Bak Min’ A, mMuH.-?} Bas Mn’ | A, Mun? 

| 
0 | 13,8 a (1,7 = 0 | 45,7 3 0 | 34,0 a, 

te aes - 11,4] 0,010 | 4450] 15,2] 0,0014 | 24 | 23.4 | 0,092 
120, (File 0,012 44.4 0,008 2960 | 14,8 0, 0010 27 itsy ti 0,099 
165 AG 0,012 — — 2boon) 1422) | On oud 30 bf) (0) 0,099 
180 10,9 0,013 iNO)g?2 0,010 2785 | 10,8 | 0,0044 Bi} 10,9 0,100 
195 ALONG 0,013 — = 2845 | 10,8 | 0,0010 36 10,2 0,097 
PP 9,0 OROS —- —_ 2940 hee 0, 0008 39 ss) 0,098 
240, 8,8 0,013 9,7 0,009 42, (ail 0,098 
258 8,7 OROT2 — — 45 nil 0,097 
270) 8.2 0,012 8.0 0,010 
288 8,0 0,012 

300 8,0 0,042 

460 Hav 0,014 

A2() 6,0 0,011 
480 ,4 0,011 


YpaBuenue (1) npora6yupoBpaHo; mo BHIUMCeHHOM 3aBHCHMOCTH BeMUH- 
Hbl AT OT OTHOCHTEJILHOFO MepechmeHHA MocTpoeHa GespasmepHaa S-o6pasnas 
KpuBax (cM. pc. 1), Mpuro_HocTb KOTOpOli JIA ONWCaHHA KMHeETHKH KpH- 


Puc. 1. Coorpercrsve OMmbITHBIX JaHHbIX JIA THApocu- 

JHKATOB KaibunA (J—3), PHpocybpoatioMHNaTa Kasib- 

una (4) u runca (5) Teoperwueckoi 3aBucumocTH AT = 

= /(B). 1 — nepecpitenne cosqano anutom, 2 — To xxe-+ 

+ 1-10-9 4 1-10-*M = monostaHonamuna, 3 — nepecni- 
meHHe co3snaHo 6enHTOM 


CTAJWINS AMM OTCJIbHbIX BelilecTB AOKa3ana (*). Ecau Obl mpomecc pocra KpH- 
CTAWIOB = (COCTABJIAIONIMX IeMeHTHOrO KaMHA) MpoTeKasl B KHHETHUeCKON 
OOACTH, TO MPHPOLHbIM JWIst ero ONHCAHHA OKasamoch Obl ypaBHenne Tuna 
T'u66ca — Donpmepa. 

SHavenne GespasmepHoro BpemeHu At B cbopmyute (1) Masio u3MeHseTCA Tp 
BBeACHHH jLOOaBKH MOHOSTaHOJIamMHHa (MOA) B KonuuectBe 1-10-3—1-1074 M. 
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TO OOCTOATeIBCTBO, KaK HM YCTAHOBJIGHHAH 3aABHCMMOCTb CKOpOCcTH pocta 
Berens OT CKOPOCTH MepeMelIMBaHHA HM BCTPAXMBaHHA paCTBOPOB B 
Ka3aHHbIxX BbIMe Wpeselwax, MOKa3biBaeT, YTO polecc pocTa KpHCTaJVJIOB 
}A COCTaBJIAIONIMX IeMeHTHOTO KaMHA B HCCeOBaHHOM OOsacTH MmpoTeKaeT 
| Quddy3HouHEIM KOHTpOveM. 


Tloctynuso 
20 IX 1960 


WHTHMPOBAHHAH JIMTEPATYPA 


MemmorencimHi nH, OO, Mitiomec, “Mss. AH CCCP, \OXH, “1940; 331. 
H.B. Hepas6uua, K.Tl. Mumeuxko, Ilpo6nempt KuHeTHKu u Katanusa, Mag. 
mc eGPeeis. 1949, crp. 123. 
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Hokaagn Akanemuy Hay kr CCCP. 
1961. Tom 136, No 6 


Fi a 


PEOJOPH A 


T. N. BOHJAPEBA 


_K BOMPOCY O NAPAJIJIEJIM3ALMWH YEFTAHCKON CBUTDb!I 
TYPrAMCKOM BIAAMHbI C PASPE3OM MOPCKHX MAJIEOPEHOBbIX 
OTJIOKEHHH CPEAHEM ASH 


Z (IIpedcmasaeno axademurxom A. JI. Antuunein 22 VIII 1960) 


_  Uerauckad cBuTa — BepXHAA CBHTa MaleOreHOBbIX OTO*KeHUI, WIMPOKO 
-pa3BMTbIX Ha OOWIMpHBIX MpocrpancTBax Apaso-Typraiickoli HH3MeHHOCTH, 
} Obla BbifeneHa B 1930 r. O. C. Bauospm (°) B ceBepHbIX 4YMHKaX YectTiopTa. 
B fanpHehuiem oTjoxKeHHA yeraHCKOH cBHTEI B CeBepHom IIpuapanbe Opin 
feTasibHo onucanpi A. JI. Anumupim (1*) ux B Typralickom mporu6e — H. K. 
Oseykuupim (7°). [lospuuica Takxe pa paOoT, CBHJeTeIBCTBYIOULMX O pacmpo- 
CTPaHeHHH aHaJiOroB YeraHCKOH CBHTbI B HH30BbAX p. Amy-Jlappu (°) u B 3anag- 
Ho-CuOMpcKOM HH3MeHHOCTH ('). 
_ Takoe uIMpoKoe pacnpocTpaHeHHe oTOxKeHMH “eraHCKOli CBMTbI, HMerouleli 
K TOMY Ke OMpeeseHHbIH JIMTOJOrH4eCKHH XapakTep H OoraTbIi KOMMJIeKC 
(ayHbl, IPHBesIH K TOMY, 4TO ee YACTO CTAJIM HCNOJIb3OBaTb B KaveCcTBe ONOPHOrO 
TOpH30HTa pH CcTpaTurpaduyeckux conocraBleHuax. Mexyy Tem Jo mocwleqHe- 
TO BPeMeHH HET EXHHOFO Cy2KeHHA O BO3PAaCTe YeraHCKOH CBUTHI. Het TakxKe 06- 
WleMPpHHATOKH H AoOcTaTOUHO OOOCHOBaHHOM TOUKH 3peHHH OTHOCHTEJIbHO COrO- 
CTABJICHHA Pa3spe3OB NaJleOreHOBbIX OTIO*KeHKH Typraiickoro mporu6a, Cesep- 
Horo IlpHapanba u Cpequelt Asun. Bce 9T0 3aTpyHAeT CocTaBJIeHHe YHHDULH- 
PpOBaHHOH cTpaTurpaduyeckol CXeMbI MaJleOreHOBbIX OTJIOxKeHHH CCCP. 
CaelyeT OTMETHTb, 4TO MpOBOAMBLIHeCA MO HacTOAMLero BpeMeHH ComocTaB- 
\e@HMA “eraHcKo cBuTbI Typras u IIpnapajibs c paspesom maseorena CpeqHeli 
‘A3MH CTPOWJIMCb HCKJHIOUHTeIbHO Ha CpaBHeHHH (ayHbl MovocKosB (1°, 14), 
wo sumb A. JI. Anwuy (4) B He3HayHTebHOH CTeMeHH MCNONb30Ba AA STO 
Wes Take HX Popamunudep. Mexkay TeM JaHHble, NOJyYeHHble HAMM NpH M3y- 
-yeHHH opamMuHudep H3 YeraHCKOli CBHTbI, IPHBeJIH HaC K HHbIM Pe3y/IbTaTam 
10 CpaBHeHHIO0 C BIBOLAMH, MO/IYYeHHbIMM MPH UCMOIb3OBAHHM MOJJIOCKOB. 
Tak, Hanpumep, Ha OCHOBaHHM CpaBHeHHA FacTpOMol, H3BeECTHIX H3 YeraHCKoli 
cBuTbI Typraiickoro mporu6a, c racrponogamH, onucanHpimu O. C. Basospim 
u B. VU. CanyHom uz naneorena Depranp, H. K. Opeuxun (1°) npmuen 
K BbIBOLY O COOTBETCTBHU YeraHCKOM CBHTbI BepXHel YaCTH PHUITAHCKOrO Apyca 
‘u uchapHHcKomy sapycy Maseorena Pepranpi. IlpaBa, cyA# mo NpAMeiaHHio 
B MocwleqHeH M3 BbIIeyKa3aHHbIxX padoT OseyukuHa (), MOKHO yMaTb, 4TO 
OH BCIO ¥eraHcKyio cBuTY, pasBuTyo B Typralickom mporn6e, cuuTaeT Ooutee 
TIpABHJIbHbIM COMOCTABJIATh Cc HCPapHHcKuM sApycoM. J,aHHbIe MHKpoOMaJeOHTO- 
OrMuecKoro aHasiH3a, KCTaTH YTOBOPA, COBePIIeEHHO He HCIIOJIbSOBaHHbIe 
OBCUKHHBIM, HE MOS3OJIAIOT COPrlaCHTbCAH C TaKHM BbIBOJOM. 
B ueranckoit cpute Typratickoro mporu6a Hamu (?) oOnapyxKeH 71 Buz co- 
pamunudep. Hau6onee xapakTepHbimu 43 HX aBJsoTCH: Bolivinopsis tuaevi 
oroz., Miliolina akneriana (Orb.) var. akneriana Orb., M. akneriana (Orb.) 
var. longa Gerke; M. akneriana (Orb.) var. rotunda Gerke, M. circularis (Born.), 
M. sarmatica (Karr.) var. typica Karr., M. ungeriana (Orb.), Globulina gibba 
Orb., Nonion communis (Orb.), N. laevis (Orb.), N. umbilicatulum (Mont.), 
NN. usbekistanensis N. Byk., Turrilina alsatica Andr., Bolivina aff. advena 
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Cushm., Discorbis ferganensis N. Byk., Baggina iphigenia Saml., Baggina 
sp., Asterigerina lucida Min., Pseudoparella (?) almaensis (Saml.) u Anomali- 
na munda (N. Byk.). 

Cpelu HuX HavGouIbuIee KOJIMYeCTBO BHOB OTHOCHTCA K MMJIMOJIMaM HA 
HOHMOHUaM. OHM BCTpPeYalOTCA, KaK NpaBHJIO, B H€3HAYHTeJIbHOM KOJIM4ECTBE, 
HO IIpHCyTCTBYIOT B OOVIbUIHHCTBe OOpasiloB. B OoMbIIOM YMCJIe SKSEMMVIAPOB 
setpeuaiores Bolivina aff. advenaCushm., Discorbis ferganensis N. Byk., Bag- 
gina iphigenia (Saml.), Baggina sp., Pseudoparella (?) almaensis (Saml.) 1“ 
B u300uun Bolivinopsis tuaevi Moroz. u Anomalina munda (N. Byk.). Hocaeg- 
Hue [Ba Bua BCTpeyaloTcA MOUTH BO BCexX OOpasilax HM MO KO/MYeCTBY Pe3KO 
mpeo6slagqaioT Hal OCTAIbHbIMH, OCOOeHHO Anomalina munda (N. Byk.). 

Kpome BblileyKa3aHHbIxX (OPM B KOMMVIeKce TaKxKE JOBOMbHO MHOFO Apyrux 
npelcTaputTesei CyMMMHUL WM aHOMaJML, a TakxKe AATeHMA M NOJIMMOppHuHuy. 
OjHaKkO 9TH BUAbI BCTpeyalOTCA OYeHb PeLKO HM BCera B HEOOJIbUIOM KOMMUeCTBE. 
Tlostomy, HECMOTps Ha TO, 4¥TO K AATeHHLaM, NoMMOpmuHAAaM, Oy MMHHHLaM 
“Wi AHOMAJIMHHaM OTHOCHTCA MOJIOBHHA BUAOB M3 OOULero KOMIIeKca, NOaBsAtO- 
uee OOJIbIMMHCTBO M3 HAX MbI He MOXKeM CYMTATh PYKOBOAAUIMMH. 

TlnankTouHuble (pOpMbl COCTaBJIAIOT HHYTOXKHY!IO YaCTb KOMMJIeKCa, KOTOPbI 
XapaKTepH3yeTCA Tak?Ke MOYTH MOJIHbIM OTCYTCTBHeM NecdaHHcTHIxX sbopaMuHH- 
(pep. ; 
IIpu anamuse pacnpeseieHua dopamunndep Mo paspesy yeraHCKOM CBUTHI, 
umeloleH B TypraiicKkol BiayuHe MOUIHOCTb Jo 120 M, BEIABHOCb OTCYTCTBUeE 
UX B BepxHeli uacTH cBuTH! (GemKapHypa, pation 03. Bomleky.b) B MHTepBase’ 
15—20 m u B HWKHUX 8—10 m (pation 03. Uy6ap-Tenus). B oTHOMIeHuK IpHypo- 
YEHHOCTH OTJCJIbHbIX MpelcTaBHTesM WIM PTpyll BUAOB H3 yKasaHHOM accolmHa- 
IMM K TOH HIM MHOM 4acCTH paspe3a YeraHCKOM CBHTHI BLIABMaCbh Cie yIouLan 
KapTHHa. Cambie paciipocrpaHeHHble B YeraHCKUX CloAX TypralicKoi BiaqMubl 
Bulb! Bolivinopsis tuaevi Moroz. u Anomalina munda (N. Byk.) scrpeuaiorca 
BO BCel 4aCTH paspe3a, OXAapakTepH30BaHHOH MMKpodayHoH. IlouTH oT ocHo- 
BaHHA CBUTbI HaYMHAaIOT BcTpeyaTEca Bolivina aff. advena Cushm. u Discorbis 
ferganensis N. Byk., Ho OHM HpocaexKUBAaIOTCA NpHOAM3HTeIbHO flO cpeqHeH 
yuacTH paspesd. MuIMOJIMAbI IpHypO4eHb! B OCHOBHOM K CpesHel 4acTH paspesa 
(B HHKHUX 30—35 M Ux HeT), H 20 ropu30HTa, MWIeHHOrO (opaMuHUdep, OHH 
He JOXO,sAT. 

HOHMOHHAbI NOABJIAIOTCA HECKOJIbKO HH2Ke MHJIMONML UM MpociexuBaroTca 
MOUTH JO TOpH3OHTa, JIMIMeHHOrTO dopamuHNdep. B ToM *e MHTepBawie BCTpe- 
yaiorca Baggina sp. Bouee y3kve rpaHultbl paciipocTpaHeHHA M3 XapaKkTepHbIx 
Aix ueraHa dopm umeet Pseudoparella (>) almaensis (Saml.), koTopaa o6Ha- 
py2keHa B HeOOJIbIOM HHTepBasie (5—10 m) B CpeqHel UacTH CBUTHEI. 

Yuacrku paspesa, JMMeHHbIe cbopamuHudep, MO JMTOOrM4ecKOMy XapaK- 
Tepy HHYeM He OTMYAIOTCA OT OCTAJIbHOM YaCTH CBUTbI, OoraToH dopamunnde- 
pamu. 

IIpu ananuse crpaTurpaduueckoro uw reorpaduueckoro pacmpoctpanenua 
BYOB, COCTABJIAIOMIUX TypraHCKHH KOMMVJIeKC, BbIMCHHJIOCb, YTO OH HMeeT MaJIO 
oOulero C accolMalHAMH M3 MameoreHoBbix OTJoxwKeHHM Exsponeiickoh uacTu 
CCCP, Ho Moxer ObITb ConocTaBseH C KOMMIIeKCoM xaHaOaycKoro Apyca Cpequeit 
A3uu (°,”,°). Tak, BcTpeuaronyueca B YeraHCKOli CBUTe B MaCCOBOM KovIM4ecTBe Ano- 
malina munda (N. Byk.) u Bolivinopsis tuaevi Moroz. aBis10TCA pyKoBo,AuIH- 
MM (bopMaMu XaHaOaqcKoro apyca. Takue Buy, Kak Asterigerina lucida Min., 
Neobulimina elongata (Orb.), Nonion usbekistanensis N. Byk., N. communis 
(Orb.), N. laevis Orb., N. umbilicatulum (Mont.), Discorbis ferganensis N. Byk. 
M A\p., MMeloT OoJlee IIMpOKHM MHTepBas CTpaTurpacw4uecKkoro paclipocrpanenna, 
weM XaHaOalcKuli Apyc, HO B cooOmlectBe c Anomalina munda (N. Byk.) u 
Bolivinopsis tuaevi Moroz. om xapakTepubl UMeHHO Avia Hero. Hammuue B Typ- 
TaHCKOM KOMIIIeKCe OO/bUIOFO KOJIMYECTBA MUJIVIMOM A NOJMMopdunuy TaKxe 
CONMKaeT ero C accolMannAMH xaHaOaycKoro spyca. 
ee eee c Anomalina munda (N. Byk.) clyckaercea nourH 

TaHCKOH CBATbI Typralickoli HH3MeHHOCTH, HO BCe xKe 
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caMble HU3KHe €€ TOPH3OHTHI, O/1M3 TpaHHllbl C CaKCayJIbCKOL CBUTOI, OOBIEHO 
He CofepxKaT 3flecb MuKpodayupl. [locKoubKy analoruaA octabHO YactTH 
paspesa c XaHaOaCKUM APyCOM He BBISbIBaeT COMHEHMA, TO ocTaeTCA lipeqno- 
AOKUTb, UTO STH HHAKHME FOPH3OHTHI YeraHCKOl CBUTHI, JIMUIeHHbIe MAK podayHbl, 
_ COOTBETCTBYIOT HctbapHHCkomy Apycy, KoToppiii 3aeraet HeMOCpefCTBeHHO HH2Ke 
xaHaOasckoro. 


TeomornueckHii HHCTHTYT Iloctynuso 
Axkajlemuyw Hayk CCCP 15 VIII 1960 


UWHTMPOBAHHAA JIMTEPATYPA 
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Jloxnagp AkayemMun HaykK CQqcP 
1961. Tom 136, Ne 6 


PEOAOPH A 


B. K. TABPHI vu HW. M. WARKKHH 


K BONPOCY 0 BHYTPH®OPMALLHOHHbIX PA3MBIBAX B MEJIOBOH 
TOJILLE JHEMPOBCKO-JOHEL.KOM BIMAMHBI 


(IlpeCcmaeneno axademuxom H. C. Hlamcrum 17 VI 1960) 


ConocTaBJleHve BePpXHeMeJIOBbIX OTJIOXKCHHH, BCKPbITbIX OYPOBbIMH CKBaKH- 
HaMH B pa3JIH¥HbIX uacTAx J,Hemposcko-JloHeHKOH BMaLHHbI, MpOH3BeeHHoe 
CO CTporMM y4eTOM JIMTOMOrMuecKOrO cocTaBa MOpoy, WIeEKTPOKapoTaxKHOH 
XapAKTePpHCTHKU HM LaHHbIX MUKpoOayHbl, MOKa3a0, YTO B Mepre/bHO-MeJIOBOH 
TOMMLe HaGOLaeTCA BHIMNaeHve M3 paspesa OMpeseIeHHBIX CIOeB. QTO BbIMaze- 
HHe IIpH H€3HaYHTeJIbHOM KOJIH4eCTBE CKB@XKHH YeoJIOrH-MpOH3BOACTBeHHHKH 
OObACHATH HaJIMYMeM TeKTOHHYeCKHX HapyIeHHH COpocoBoro xXapaktTepa. 

Anawiu3 OypoBoro MaTepHasia C UaCTHYHBIM YYETOM JaHHbIX CeHCMOpa3sBeAKH 
MOKa3aJl, YTO BbINaLeHHe MOpOA UMeeT PerHOHAJIbHbIN XapakTep HW MpHypoweHo 
K OCaKaM OfpeseseHHOrO BO3pacTa, a HM€HHO CaHTOHCKOrO Apyca BepXHerc 
Mewa. 

STO ABJIGHHe B HACTOSIee BPeMA 3acHKCHpOBaHO B CeBepo-3aNalHOH YacTH 
M Ha OTICIbHEIX NOMHATHAX J/Hemposcko-JloHeWKOW BIaLMHbI, a TaKKE Ha 10%K- 
HOM CKJIOHe BoponexkcKoro KpHcTaJJIMuecKOrO MaCCHBa. 

B cepepo-3anaqHot 4“acTH Ba,MHbl B HallpaBseHHuH c 10ro-BocToKa (r. He- 
*KHH) Ha CeBepo-3anal (pation UepHuroBa) HaOwoaeTCA H3MeHeHHe JIMTOJIOrH- 
yeCKOrO COCTaBa CaHTOHCKHX OCaKOB, BbIparKalolleecA B MOCTeMeCHHOM 3aMe- 
UL€HHM MepreJIbHO-MeJIOBbIX TOPO], aICBPHTOBO-MepreJIbHbIMH, TIpH OHOBPeMeH- 
HOM OOULeEM COKpallleHHH MoulHocTeH. AHaworMaHoe M3MeHeHve JIMTOMOrYe- 
CKOrO COCTaBa H MOL{HOCTeH CaHTOHCKHX OTJIOXKeHHH MpocsexKUBaeTCA TakKe 
K IOXKHOMY H CeBepHomy GopTam. YKa3aHHoe H3MeHeHHe NO HalpaBJIeHHt0 K Oop- 
TaM He OJMHaKOBO. K ceBepHoMy OOpTy MOLHOCTH COKpallaroTCA MOCTeMeHHO 
or 80 yo 50 Mm, kK 1oxKHOMy — G6oulee HHTeHCHBHO OT 80 Ao 20 M, ruiaBHbIM 06pa30m 
3a C¥eT BEPpXHeCaHTOHCKHX ocayKoB. Ha cboue oOulero COKpallleHHA CaHTOH- 
Ckoro Apyca K fOxKHOMY OOpTy B CBOJOBOH YaCTH HEKOTOPHIX JIOKAJIbHbIX MOj- 
HATHH (AHHCOBCKOe) HaGsOMaeTCA NOWTHOe BHINALeHHe U3 paspesa NOpoy, BepXHe- 
CAHTOHCKOPO BO3pPaCTa, KOTOPbI€ Ha KPbIIbAX MOABJIAIOTCA BHOBb (pic. 1). Kak 
BUAHO Ha puc. 1, MeoBax Tosa KaMMaHCKOrO Apyca 3aseraeT Ha Pa3/IMUHbIX 
TOPH3OHTAX CaHTOHCKHX OTMOMKeHHH. IIpH STOM NOpOsbl KAaMMaHCKOFO BOspacTa 
BbIPa7KCHbI HOPMAJIbHO-MOPCKHMM JJMTOJIOFHYeCKHMU pasHOCTAMH (Mew). BepxHe- 
CaHTOHCKHe OCaKH, Tle OHH CoxpaHWuHcb (ckBaxkuHa Ne 188), oOorallleH! 
aJIEBPHTOBLIM MaTepHaJIOM, YTO CBUETEbCTBYe€T O MeJIKOBOAHOM XapakTepe 
Ocal KOHaKOMIeHHA. 

MakcuMabHoe COKpallleHHe MOUHOCTH CaHTOHCKHX OTO*KeHHH 3a Cu4eT 
BpIMaeHHA U3 paspesa BePXHHX TOPH3OHTOB cocTaBsAeT OKOIO 50 M. B cpeqHem 
or 15 yo 35 M. 

Bpinajlenve u3 paspe3a OTIC/IbHbIX FOPH3OHTOB CaHTOHCKOrO spyca (5—20 m) 
HaOOLaeTCA M Ha HEKOTOPBHIX JIOKAbHbIX NOLHATHAX, PACTOMOXKEHHbIX B Apy- 
Tax uactax J{wenposcKko-Jlonenko Bnaqunpl (KayaHoBcKaad CTpyKTypa). 

Ha toxkHom cKione BoponexkcKoro MaccuBa pe3Koe YMeHbIIeHHe MOLLHOCTH 
CaHTOHCKUX MepresieH ycTaHoBseHO B palione B. Uyrunxu JlyrancKoi 00.1. 
(Bonbue-GepnurosceKkaa mloulab). Kak BHYAHO Ha pu. 2 Hu 3, B paloHe CKBa-— 
HH Ne 14 v 18 canTonckue MepresM CoBepueHHO BbIMagaoT u3 paspesa. K 3a- 
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ae 1. Cxema conocTaBleHHA paspe30B CaHTOHCKHX OT/OMKeHHH B pahoue 
HHCOBCKOrO nogHATHA. / —men, 2 — Meprenb, 3— aneBpuT, 4 — mecoK 


CHB. NIG ChE NIG CHE. NIG 


Puc. 2. Cxema comocraBleHHA 9JIeEKTPOKapOTaKHbIX AHarpaMM CKBaXKUH Boubuie-UepHuroBce Kol 
muoulayH 


| Tak xe Kak M B CeBepo-3allaqHOH YaCTH BMaHHbl, B paioue B. Uyrnukn 
| sopMaibHO-MopcKHe ocaqKH KammaHcKOrO ApPyCa 3aneraloT Ha pa3JIMYHbIX TO- 
pHSOHTAaX caHTOHAa. JlOKaJIbHOe BbIKJMHUBAHHE ocalkoB co3aeT BUAHMOCTh 
2yUleCTBOBaHHA OGocoO/IeHHOrO MOAHATHA, CBOA KOTOPOrO Obl pasMbIT B Mped- 
KaMMaHcKoe BpemaA. OLHAKO CTPyKTYPHble MOCTpoeHHs TOKa3bIBalOT, 4TO B OO- 
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JlaCTH MAKCHM4JIbHOPO COKPallleHHA MOMLHOCTeH MOJOWIBa CAaHTOHCKHX OTJIOK 
HHH OOpasyeT mporn6 (puc. 2 wu 3). Takoe aBseHve, Ip BbINOMHeEHHM pad 
Wa OFPpaHH4eHHOH MVIOWLaIH, MOXKHO OODACHHTb pa3MbIBOM JpeBHelt peKoH, H 
JImuHeM KapcTa H TIp. 

ConocTaBJleHve 3JIEKTPOKapOTaxKHbIX JHarpaMM CKBaxKHH (puc. 2) c yyeTo 
JMTOMOPHYeCKOrO paspe3sa H aHHbIX MUKpoOdayHbl Ha OOWIMPHOH TeppuTopU 
MOKa3bIBaeT, YTO KAMIAaHCKHe OTJIOXKCHHA HE BHINOJHAMIM Mporu6, a 3aneray 
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Pue. 3. ConocTapienhe CTpyKTyPpHOM KapTbI MO MOLOWIBe KaMMaHCKOrO Apyca MW KapTbI H30MaXH" 
MepreJIbHO-MeIOBOH TOMI CaHTOHCKOrO Apyca MexkKypeubax Atigap—Jlepxya. Ycnosunie 060 
3HayeHus: / — cKBaxKHHa BemoBoxCKolH NOHCKOBOH mapTHu, 2 — cKBaxkuHa bomnbuie-Uepu 
rOBCKOH MOHCKOBO!t mapTHH, 3 — CKBaxKHHa Cepepo-BopouinsoBrpalcKol MOHCKOBOM napTHH 
4 — cKBaxkKuHa poTopHoro 6ypenun, 5 — u30NaXHTbI MepresieH H BepXHeli UaCTH MeOBOH TOU 
WM CaHTOHCKOrO sApyca, 6 — M30rHnCbl NOLOUIBb! KAaMMaHCKOTO Apyca, 7 — MOUIHOCTb CaHTOH 

CKHX OTMOKEHHM H aOcOIOTHAA OTMeTKA MOMOWIBEI KamnaHcKorO sApyca 


Ha POBHOH MeHeMJICHH3HPOBaHHOH JOKaMMaHcCKOH TlOoBepxHocTH. O6 3TOM CBH 
leTeJIbCTBYeT COXPAHeHHe MOM{HOCTH KAMMAHCKUX OCALKOB (OT MOMOUIBbI TO pel 
mepa V) B ckBaxkuHax Ne 15, 14 u 18, pacnonowKeHHbIxX B AaHOMAJIBHBIX HU HOP 
MAJIbHbIX yCOBHAX. [lo HallieMy MHEHHIO, ITOT Pa3MbIB CBA3aH C BOJHOOOpa3HO 
KOJIeOaTeJIBHbIMM JIBHOKEHHAMM HW MOABWOKKaMH OJIOKOB KpHcTamMuecKoro (byH 
jlaMeHTa. | 

Takum 0Opa30M, NpHBeeHHbIi BBIITE MaTepMad MOKasbIBaeT, YTO B Inenpos} ; 
cko-J[oHel KOH BIaqMHe MW MpPHMbIKaIOuLHX K Heli paloHax BbINAa_eHve OTAeJbHbI} 
TOPU3OHTOB CaHTOHCKOrO Apyca, MPOABMAIOMeeCA HA JOKAJIbHBIX YUACTKAX} 
MMeeT PeFHOHAJIbHbIM XapakTep. OTO ABJIEHHe, MO-BHAHMOMYy, CBA3aHO C Ta 
Ha3bIBaeMbIMH BHYTPHPOPMaWMOHHbIMH Ppa3MbIBaMH. ) 

Ham mpefcTapisetca, 4To KoeOaTeNbHbIe ABH2KEHHA CMocObcTBOBAaH NOs) 
HATHIO OTACIbHBIX YYACTKOB (6OKOB HW JOKAIbHBIX NOLHATHII) WHA MemoBord 
Mops. B pesyuibTrare 9TOrO B MeJIOBOM MOpe CaHTOHCKOrO BeKa OOpa3z0BasNCc 
NPHNOLHATHIe HM OMYULeEHHbIe yYaCTKU, YTO CMOCOOCTBOBAaJIO CO3aHHIO pasHOH 
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MpaBJeHHOrO Mpolecca ocaKkoHakonJenua. [[punofuaTpie yyacrKu nepHoyu- 
4eCKM BbIBOAHJIMCb BbILe YpOBHA paBHoBecua. B 3Tom culyyae, coracuo B. B. 
Benoycosy (1954 r.), mpoucxoqMT pasMbIB paHee HaKOMJIeHHBIX oOcalKOB WH 
TIpHocTaHoBka HakorvieHust. IIpuBeyqeHHbIi BbIIe MaTepHa NMoKasbiBaeT, uTO 
TaKOM Pa3MbIB WJM MPpHOCTaHOBKa OCaKOHAKOMJeHHA MpOHCXOZMJIM B onpese- 
JIGCHHBIX YCJIOBMAX MOPCKOFO PexXHMA, T. €. IIPHypOueHbI K OMHOL MesOBON cbop- 
MaIlMM. OTO HM WaeT HAM OCHOBAHHe CBASHIBATb BbINAeHHe OTIe/bHbIX TOPH30H- 
TOB CaHTOHCKOrO Apyca C BHYTPHCOpMallMOHHBIMH pasMbIBaMH. rs 
HogBmKKH OI0KOB M MOLHATHH Hocus AudpepenunpoBaHHbili xapakrep. 


_ Tak, Hanpumep, B patione B. UyrvuKu s0KaJbHbI yuacToK B MpeyKammancKoe 


BpeMA UCHBITHIBA BOCXOMAlee WBHxKeHHe. B KammaHCKOM HM MaacTpHXTCKOM 
BeKax JBMXKeHHA MOpPCKOrO JHa He HaOmogaeTcH. [lo3x%xKe STOT yuacTOK Horpy- 
*KaJIcCA, Tak KaK MO NOLOWIBe KaMNaHa *uKcHpyerca mporuo. 

BpinBsieHHe BHYTPHPOpMalMOHHBIX Pa38MbIBOB B Mpesemax J|HemposcKo- 
JjoHeuko BiayuHbl uMeeT MpakTuyecKkoe 3HayeHHe. IIpu u3syyeHuH paspesoB 


'. MEJIOBLIX OTJIOMKeHHH Kpaiine HeOOXOAMMO YCTAaHaBJIMBAaTb IPHunHy CoKpallleHus 


MOIILHOCTeH. Hy 2kHo BHIACHATb, CBA3aHO JIM STO COKPaliteHve C TEKTOHHYCCKHMU 


HapyleHHaAMH WH BHYTpHPopMalMOHHBIMH pasmMblBaMH. Ecam mpHHumMaTb 


smo60e BbInayeHHe TOJINH 34 CueT JM3bIOHKTHBHBIX HapyUIeHHH, KaK 9TO° Jle- 
J1alOT HEKOTOPble TeOJIOrH, TO MOMKHO JONYCTUTb Cepbe3Hble OWWHOKH B CTPyKTyp- 
HbIX MOCTPOCHHAX UH, CJIeAOBATeJIbHO, IPH pasBe\ke HM 9KCMyaTalMn HedTera- 
30BbIX MeCTOPOXK]eHHi. 


Kuesckaad reojoro-reousnueckan Tlocrynuso 
pasBeqouHas KOHTOpa TpecTa «YKpreopuspaspeyka» 14 VI 1960 


11 JLAH, r. 136, Ne 6 


Jloxnuann Akagemuu nayr CCCP 
1961. Tom 136, Ne 6 


TrEOJIOTHA 


Pp. r. FAPELLKHA, HW. M1. EFOPOB, C. H. HAYMOBA uw A. E. WIJIES3HHIEP 


HWKHEKAMEHHOYTPOJIbBHBIE MH BEPXHEJIEBOHCKME OTJIOKEHUSA 
PAHOHA )KAHACY (10)KHO-3MBEHCKMM FPABUTALLMOHHbIM 
MAKCHMYM) 


(IIpedcmaeaeno axademukom A. JI. Aniuunoim 21 VI 1960) 


B patione lOxHo-OM6eHcKoro rpaBHTaMOHHOrO MaKCUMyMa [vlyOoKoe 6y- 
peHwe B HeCKOJIbKHX TOUKAX MO JBYXKWJIOMeTPOBbIM MOKPOBOM Me30KaiHO- 
301CKHX OTJIOXKeHHH BCKPbIIO MopozL Maeo3oa ('). B HacTonlee Bpema 
B paiione Komoques YKaHacy mpoOypeHbl Be HOBbIe CKBaXKHHBI, OHA H3 KO- 
TOpbIX TOM NOpoxamu ops Ha rryOuHe 1850 M BCKpbima OTIOMKeHHA Naseosoa, 
B KOTOPbIX M10 JIMTOJOrHUeCKOMY COCTaBy H S/IeKTpOKapOTaKy MOXKHO BbIeJHTb 
TIATb TOJU (CBepXy BHMS): ‘ 

1 CeponuBpeTHadc apruaautosaa (1850—1978 m) cnoxena 
TeMHO-CepbIMH CIa6oKapOOHATHBIMH HIM, Yale, HeKAaPOOHATHBIMM aprusJIMTaMH 
C MpOcsJIOAMH 3esIeHOBATO-CepbIX KaPpOOHATHBIX aJICBPOJIMTOB H pa3HOSepHHCTHIX 
mecuanukos. MctuuHasd momHocTb 135 mM. 

2. KouraomMepaToBO-apruaautTospaa (1978—2166 mM) 
COCTOHT H3 aHaJIOPMUHbIX APIHJIHTOB MU aJIeBPOJIHTOB C MpOCJIOAMH KOHTJIOMe- 
paTOB H IpaBeJHTOB 3eJ@HOBATO-CepbIX TOHOB H3 TaJlbKM pa3JIMYHOH CPOpMbI Hu 
oKaTaHHocTH (zo 50 MM B NomepeuHuke). McTuHHaa MoujHocTb 172 M. 

3. KouraomepatoBaa TOMMA (2166—2700 m) — konrso- 
MepaTbl H TpaBeJHTbI (aHaJIOrHuHble ONHCaHHBIM BbIle). B Tomye BCTpe- 
yaIOTCA Pa3HOSEPHHCTHle NWecCuaHHKH C MpHMeCbIO rpaBHA HW MeJKOW TaJibKV, H 
JIHMIIb B CaMOH BepXHeli ee UaCTH OTMe4AIOTCA IIPOCJIOH TeEMHO-CepbIX apryJJH- 
TOB, HHOra H3BeECTKOBHCTHIX. McTHHHaA MOIWWHOCTh 502M. 

4.IlectTpouBeTtTHagx apruamautToBaa  (2700—2880 m) — 
KOPHUHEBATHIe, perxke TEMHO-Cepble, HHOIa KpaCHOBaTble apPFHJJIHTbI, C TIpo- 
CJIOAMH 3eJIEHOBATO-CepbIX AJIEBPOJIMTOB H M@JIKO3ePHHCTHIX NecuaHuKoB. McTuH- 
Had MOWHOCTH 154 M. 

5. APruHAAHTOBO-KOHrTAOMepaTOBaaA (2880 m nO 3a60K 
Ha rayOune 3020 mM) — KOHrsOMepaThI, aHaJIOrHUHbIe BbIWeTeKAalluM, Mepe- 
MeKalollvecA C TeMHO-CepbIMH aPIHJJIMTaMH HM aJIeBPOJHTAMH, B KOTOPBIX 
BCTpeualoTcd OOYIVIMBUIMeCA PaCTHTeIbHbIe OCTaTKH. Pexe OTMeyaloTCA Mmpo- 
cloH MecuaHHkos. McTHHHasd mMouHocTs 120 M. 

Ilo qannpm A. B. Konennopnya mecuaHuKH BO BCeX TOVIMLaX ABJIAIOTCA M0- 
JIHMUKTOBbIMH HM COCTOAT H3 YIVIOBaTbIX 3€peH KBaplla, MOMeBLIX WIMaTOB, OOIOM- 
KOB KP€MHUCTHIX OPO], XJIOPHTOB, CepleHTHHUTOB U ad=cy3HBOB. ITH OGOMOU- 
Hbl€ 3€PHa IeMCHTHPYIOTCA KaJIbIWTOM Oa3abHoro Tuma. Konrsomepatsl co- 
CTOAT B OCHOBHOM H3 rasIbKM KPCMHUCTHIX MOpo (YacTO THA AluM), sddy3HBoB 
Ppa3IM4HOrO COCTaBa, KBaplla, aprHJIJIMTOB H KBapWHTOB, pexke CepHIHTOBbIX 
CaHWeB, XJIOPHTOBbIX CJIaHeB, (PHJIIHTOB (KPCMHHCTEIX H XJIOPHTOBBIX), TIH- 
HHCTEIX CJIaHI€B, C€plleHTHHHTOB, TyoB cpeyuero cocrasa. Ilement — xs10pu- 
TOBbIH, PeKe XaJIMeNOHOBbIN MH KaJIbILMTOBBIM. 

Munepasornyeckuli cocTaB MOpoj M0 BCeMy paspe3y MOUTH OJMHAKOB, HO KOJIH- 
YeCTBEHHBI€ H3MCHEHUA COCTABA OOJIOMOUHBIX 3€PeH TAKEJIbIX MHHEPaJIOB B BbIJe- 
JICHHBIX TOJMLaX SHAUHTeIbHbI. BepXHve CepOlBeTHad APrHJIIHTOBaA HM KOHTVIO- 
MepaTOBO-aprHJJIMTOBad TOJIMM XapakTepH3y!OTCA MOBBIINeHHbIM cosepxKa- 
HHeM B TsDKeOH dpakunu sugota (10,5%), ccbena (4,3%) u mpucyTcTBHeM 
poropow oOmanKu (0,2%). B KOHTOMepaTOBOL Tome pe3KO MOBBIINaeTCA KO- 
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muyecTBO snunota (30%) M poroBoli O6manKu (2%) u cHHxKaeTCA cojepxKanne 
cena (0,4%). Hwkune Be TommM O1H3KH MO MunepamorM4ecKomy cocTaBy. 
B HUX KOJIMYeCTBO SIMfoTa ene Goulee Bospacraer (33,8%), CHOBa HeCKONbKO 
MOBbUNaeTCA COepxKanHHe cena (1,7%) wu nowTH ucuesaeT poroBan OOmaHKa, 

B KOHTIOMepaTOBO-aprusHTOBON TOME B HATepBane 2001—2003 m o6na- 
DyKeHbI OOOMKH OpaxHonon, KOTOpHIe, MO 3aKIOueHUIO X. C. PosmMauH, OT- 
wocaTca K pofy Chonetipustula u 613K BuyaM, XapaKTepHEIM JIA BepXHero 
yesoua Pycckoli narpopmpr u o. Baliray. Orcioga xe E. A. Peliranurep ompe- 
JeueHbl Popamunndepyl Umbella sp., Koroppie wmpoKo pacnpocTpaneHbi B mpe- 
jelax BepXHero JeBoHa. B unTepBase 2095—2096 m B 9TOli xe Tome OEWIH 
3CTPeyeHbI OCTPakObl, KOTOpble ompenenenbt B. A. Unxogot kak Bairdiocy- 
bris ex gr. lutea Posner. Tunnunpie npeycTaputesu 3TOrO Bua pacnpocTpareHbl 
3 O3EPCKUX HM XOBAHCKUX CJIOAX BePXHEFO JeBOHA WeHTPaJIbHbIX palionos Pyc- 
‘KOU MaTpopMbl. Ha rmyOune 2344—2347 m B wemMenTe KOHTIOMepaTa HaiijeHa 
)aKOBHHA FaCTpONO Ab, KOTOPan onpeneseHa X. C. Posman Kak Pleurotomaria 
4. pachti Wen. Tunuunaa dopma storo Bua U3BeCTHa M3 (aMeHCKOrO sIpyca 
?yccKoH MuaThopmpl. Huxe, B MecTpOlBeTHOM aprusJUTOBOH Tome, Ha ry- 
mMHe 2725—2729 m, no qaHHbmM B. C.:J[Henposa, Obit naligzen TpunoOuT, KOTO- 
mI, MO ONpefenenuio 3. A. Maxcumosol, oTHOcHTCH K Busy Cytrosymbole 
Calybole) nepia R. et Richter. Stor tpuno6ur xapaxtTepen gua 30HbI Laevi- 
ites BepxXHeamenckoro nogbapyca. HarsyOunax 2001; 2021 u 2725 mM B Kanb- 
(HTOBOM IeMeHTe TeCuYaHHKOB MH KOHIJIOMepaTOB KOHTJIOMepaTOBO-aprHusuTO- 
(OH HW TeCTpOWUBeETHOH aprHJIJIMTOBOH TOU, OOHAPyKeHbI BO-Opocu, cpenHn 
coropprx E. JI. Kyaux ompegenensi: Girvanella johnsoni Kul. msc., 
x. grandis Banks et Johnson u G. mexicana Johnson. 

B cepouBeTHOH apruJIMTOBOH TOME B HHTepBase 1860—1863 m OOHapyxeH 
MOpOBO-MbIbueBoH KomueKc: Leiotriletes microrugosus (Jbr.) Naum., 
. pumilus (Waltz) Naum., L. pusillus Naum., Lophotriletes inflatus Naum., 
‘fymenozonotriletes minuta Naum., H. sulcatus Naum., Stenozonotriletes 
qalevkensis Naum. wu gap. Coctap cnop 6730K K KOMMVJIeKCYy, BbIJeJIeHHOMY 
. H. HaymMosot u3 HwxKHeH “actu 30HbI Gattendorfia BepuorypcKoH cHHKsH- 
iau *, ITOT KOMIMJIeKC OTIHUAeTCA Pe3KHM Npeobsayqanvem Hymenozonotriletes 
alcatus Naum. uw menkux cdopm nogrpynns Leiotriletes u Lophotriletes, 

B KOHIJIOMepaTOBO-apruJJIHTOBOM, KOHTIOMepaTOBOH HM MecTpOUBeTHOH ap- 

UINMTOBOH TOmMMax c riy6uH 1980; 2066; 2148; 2699; 2725; 2755; 2834 x 
864 m ObIuI ONpeyemeH CNOpOBO-MbIIbIeBOH KOMIIJIeEKC, B KOTOPOM MpeoOayalor 
eiotriletes pusillus Naum., L. microrugosus (Jbr.) Naum., Acanthotriletes 
licrospinosus Naum., Hymenozonotriletes millegranus Naum., H. varius 
faum., Stenozonotriletes curvatus Naum., Psophosphaera rugosa Naum. Stor 
OMIIIeKC HMeeT CXOJICTBO C KOMIIJICKCOM, BBbIJeJICHHBIM H3 30HbI Laevigites 
WNaupCKOrO CMHKJIMHOPHA, a Takxe MMeeT MHOFO OOlero C KOMMIeKCOM, 
apaKkTepHBIM JIA O3ePCKO-XOBaHCKUX cyioeB PyccKow maropmpl. B Hem mpe- 
5maqaroT CHoOpbl c MpocToH ckybNTypou mogrpynnp Leiotriletes u Psopho- 
phaera c mpuMecbio opm nogrpynns1 Hymenozonotriletes. 
_ B aprusavToOBo-KOHTs10MepaToBol Towle B HHTepBase 2980—2981 M, onpe- 
ayeHpt: Stenozonotriletes conformis Naum., S. simplex Naum., S. laeviga- 
is Naum., Archaeozonotriletes variabilis Naum. nu A. dedaleus Naum. 
TOT KOMMJIeKC Cop OJIM30K KOMIVJIeKCy, BbIJeJeHHOMy H3 BepXHeli YacTH 
mHbI Prolobites SumaupcKOoroO CHHKJIHHOPHA. 

Takum o6pa30M, cepolBeTHad aprusmuTopad Toma (40 1978 M) Moxer 
|.I1Tb OTHeCeHa K CaMbIM HH3aM TYpHelickoro Apyca HMxKHerO KapOona (30Ha 
attendorfia). KonrsomepaToso-apruuuToBaA, KOHTIOMepaTOBad H TNecTpo- 
3eETHAA APHJWINTOBAA TOMMH (0 rayOuHb! 2880 M) MoryT OpITb OTHeCeHBI 
gone Laevigites, a apruJIJIHTOBO-KOHTIOMepaToBad Toma (40 3a604 CKBa- 
unset Ne 10) — x 30ne Prolobites. O6e 5TH 30HbI COOTBETCTBYIOT BepxXHe*ameH- 


* CnopoBo-NbWIbIeBbIe KOMINVJICKCbI MpHBAZAHBI K (ayHHCTHYeCKH OXapaKTepH3OBaHHLIM 
| 3pesam IOxuoro Ypasia no matepHanem X. C. Posman. 
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CKOMy HObApycy BepXHero JeBona. CxBaxkuna Ne 11 pacnomoxena B 3,6 Kk 
K IOFO-BOCTOKY OT CKBaxKMHbI Ne 10. OTsoKeHHA MaseOsOA BCKPBITbI B HEH Hé 
rayOune 2037 M *, HelocpexCTBeHHO NOJ OTMOXKEHHAMH HYKHeH lopbl. Ova Ti 
JIMTOJIOTHYECKOMY COCTaBY HW IJIEKTPpOKapoTaxky pasyesAeTCA Ha WleCTb TOV 
(CBep XY BHH3). 

1 ApruaauToBpo-necyuaHukosaa (2037—2070 m)— ciomend 
CepbIMH H 3€JICHOBATO-CepbIMH MEJIKO3ep HUCTHIMH MeCdaHuKaMH, MepeMexk alol MH 
CA CTeMHO-CepbIMH aJIeBpOJIHTaMH WM apruimuTamu. McTuHnas MOUHOCTh 31 My} 

2. KouramomepatToso-apruaautoBpaan (2070—2225 m)-4 
TeMHO-Cepble HeKapOOHaTHble aPrHJIJIMTbI C MpOCJIOAMH TeCYaHHKOB, MeJIKO 
TasleUHbIX KOHTJIOMepaTOB HM TpaBeJIHTOB, OJIM3KHX MO COCTaBy K COOTBET| 
CTBYIONLHM MOpOaM apFHJJIMTOBO-KOHTIOMepaTOBON TOM CKBaxKUHEI No 10 
Mctunuaa mMourpoctTb 149 M. 

3. ApruaautToBaa (2225—2475 M) — TeMHO-Cepble aprHJIMTH 4 
OOYrJIMBUIMMUCA PaCTHTeJbHbIMH OCTATKaMH, C MIpOCJIOAMH TVIMHWCTbIX H3BeCT) 
HAKOB, pevKe aJIeBPHTOB HM MeJIKO38€PHHCTbIX TecuaHHKOB. KapOoHaTHOcTy 
TOpO, MOCTeMeHHO YBeJHUHBaeTCH BHH3 NO paspesy. Mcruunaa MOM{HOCT] 
235 M. 

4. APruAAUTOBO-H3BeECTHAKOBAA (2475—2565 . m) — 
TOHKOMepeMerxKaloltweca Cepble, OypOBaTO- MH TeMHO-Cepble H3BeCTHAKH, 10 
JIOMUTBI MH CHJIbHO M3BeCTKOBHCTHIe apruaaiuTb. McrHHuaad MoulHocTb 59 M 

5. MspecTHaAKOBO-apruaautToBpasa (2565—2715 m) 4 
TeMHO-Cepble aprHJIJMTHI C MpocoAmMu u3sBecTHAKOB. McTuHHasd MouHOCTb 96 Mi 

6. ApruaAaHTOBO-KOHTMOMepaToBaa” (2715 oO 3a60n Hi 
ruiyOuHe 2838 M) — cepble KOHIJIOMepaTbl, [TpaBeJIMTbl C MpOCJIOAMH aprHl 
JIMTOB, WeCYaHHKOB, H3BeCTHAKOB HM MepresieH. McTHHHasd MomHOCTb 69 Mf} 


Hoe KOsIMYecTBO XuOpuTa. M3necTHAKH OpraHOreHHO-OOJIOMOUHEIe, TIMHHCTBIe 
IIMpHTH3HPOBaHHBble, C peKMMH 3epHaMH KBaplla HM KPCMHUCTHIX MOpO, MecTaMI 
CHJIbHO MePpeKpHCTaJJIM30BaHHble, MecTaMH WemHTomMopdupre. Pee sBcTpel 
qalOTCA MpaMOPOBHHbIe pa3HOCTH H3BeCTHAKA. 


aplHJIJIMTOBO-H3BeCTHAKOBOM H H3BECTHAKOBO-apruJJMTOBOH TOMMAX NOABIAeTCH 
suuyoT (B cpenHem 1,2%) WH CHMxKaeTCA KOMMYeCTBO CcbeHa (6,2%). Hmxuas 
TOMA OTMHUAeTCA OTCYTCTBHEM 9TIMAOTA, ccbeHa H BLICOKMM COJepsKaHHeM WITH 


Base 2094—2099 m X. C. Po3man onpeyesenbt Opaxuonoypl BepxXHero cbaMeHal 
Aulacella aff. interlineata (Sow.), Plicochonetes sp., Yunnanellina mugodja | 
rica Rozm., Gurichella aff. bertschogurica Rozm., Ambocoelia sp. u Athyriff 
Sp. Syecb Ke OblIH OOHApPy2KeHbl MHOFOUNCIeHHbIe BOLOpocu pond 
Girvanella, ocHOBHYyIO Maccy KOTOpBIX, 10 3aKsuouenn1o E. JI. Kyaux, cocrap 
sistoT: Girvanella sinensis Jabe, G. sibirica Maslov u G. ottonosia Pia. Kpom 
TOPO, BCTPpeueHbl eCAHHHUHbIe OarpsAHble BOROpocau — Solenopora cf. russienf! 
sis Maslov, cucdonopbie Bogzopocau — Rhabdojorella melekesensis Kulik}! 
M MeJIKHe (bopamuHHdeppl cem. Lagenidae, HavOosee Ou3Kue K MpedcTaBUTeAM! 
ponos Dentalina u Modoscala Kulik gen. n. (in coll.), xapaxTepHpm ya} 
JaHKOBO-JIeOeIAHCKUX CJIO€CB WeHTPasbHOH uacTH PyccKoH mumaTdopMbr. 3Syec! 
2Ke OOHAPy2KeHbI EMHHYHbIe OcTpakogE Eridoconha socialis (Eichw.). O6uafl 
PYKeHHbI B MHTepBasie 2094—2099 M komiueKc OpraHWyeCKHX OCTaTKOB nog 


ularollHX CJIOeB. 

iMKe, B H3BCCTHAKOBO-aprHJIUTOBON Tome, Ha rayOune 2628—2631 mit 
X. C, Posman Opa oOHapyxennt: Atrypa tubaecostata Paeck., A. alticol) 
Frech, A. cf. bifidaeformis Tichern., Chonetes sp. u Productella sp., KoTopnil 


lo aHHBIM SieKTpoKapoTaxKa, KpOBIA Maeo30" HaxofuTca ua rayOuHe 2017 m, uTO) 
1l0-BHAHMOMY, CB3aHO C HECOOTBETCTBHeM TIyOHHEI OTG6OpPa KepHa U AJIMHbI KaGeIA SIeEKTpOKapo} 
axkHOl yCTaHOBKH. mies . 
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jXapakTepH3ylOT BOspacT NOpol Kak BepXHIOWO YaCTb CpeqHedpaHcKoro H BepXx- 
yj He@paHCKHH MoxLApychi. B sroli xe Tome Ha ryOunax 2570; 2628 u 2650 m 
4E.A. Peiitaunrep Obiim oOHapyxeupt cbopamunndepsi: Eonodosaria cf. stali- 
mj aogorski Lip., E. rauserae Lip., E. cf. kikinensis Reitl., E. evlanensis ips 
Eogeinitzina devonica Lip., E. devonica var. rara Lip., Nanicella cf. evoluta 
Reitl., Nanicella sp., scrpeuatomuecs B BepXHeli yacTH OTIOxKeHHII (pp aHcKoro 
qapyca Pycckou muatpopmer. CopmectHo c copamunndepamu 37ecb xKe BCTpe- 
;JJEHBI BOFOpOcM poga Girvanella. 
| 86 apruamropo-necuannkosoli Tome B uHTepBane 2066—2068 m, oGuapy- 
KEH CIIOPOBO-IIbIIbUeBOM KOMIICKC, B KOTOPOM mpeoOagaior cnoppi: Leiotri- 
letes microrugosus (Jbr.) Naum., Hymenozonotriletes sulcatus Naum., 
4. minuta Naum., Stenozonotriletes malevkensis Naum. u S. literatus (Waltz) 
jj Naum. Ilepeyucnenupii cocraB cop uMeeT CXOJICTBO C KOMIIJICKCOM, BBIJeseH- 
abim C. H. Haymosoit u3 BepXuelt uactu 30nbI Gattendorfia Ttypuelickux oTso- 
KeHui BepyorypcKoli CHHKIMHAaIM. STOT KOMIsIeKC OTAMUAeTeH Pe3KUM 1peo6- 
naganuem Stenozonotriletes malevkensis Naum. B konrsomepatono-apruiJiuTo- 
30H, APrUJIMUTOBOM MU apruJJIMTOBO-H3BeCTHAKOBON TOMULaX, C rryOuH 2153; 2277, 
2307; 2336; 2365; 2395; 2401; 2425; 2455; 2487 u 2512 mo, Oni BbIeneH KOM- 
AJIeKC, B KOTOPOM lipeoOagaiot Lophotriletes curvatus Naum., Stenozonotriletes 
| aevigatus Naum., S. conformis Naum., S. simplex Naum., Archaeozonotrile- 
‘es radiatus Naum., A. variabilis Naum. u A. dedaleus Naum. Komnuaexc cnop 
JIH30K KOMIVICKCY, BbIeseHHOMY 43 30HbI Prolobites 3unaupcKoro CHHKJIMHO- 
dua. C rayOuH 2628; 2688; 2806 nu 2836 M, B H3BeCTHAKOBO-apruJJIMTOBOH u 
| IprHJIJIMTOBO-KOHTJIOMepaTOBOH TOLax, OOHapyKeH KomMsekc cnop: Lopho- 
‘riletes evlanensis Naum., Hymenozonotriletes tenellus Naum., H. livnensis 
Naum., H. imperfectus Naum., H. dilectus Naum., H. velatus Naum. Steno- 
zonotriletes infirmis Naum., cxoqHbIii C KOMMVJICKCOM, BbIJeJICHHbIM H3 eCBJIAHOB- 
2KMX HM JIMBCHCKHX CJI0eB BepXHedpaHcKoro NosEApyca PyccKoh mMaatPopMpl. 
_ Takum o6pa30M, aprHJJIHTOBO-MecuaHHKOBadA TOla (T.e. BO rayOuHbl 
2070 M) MoxweT ObITb OTHECeHa K HHKHEH YaCTH TypHeHCKOrO Apyca HMKHEerO 
<ap60Ha; KOHIJIOMepaTOBO-aprHJIHTOBad, ApFHJIJIHTOBaA UW aprHJJIMTOBO-H3- 
BECTHAKOBAA TOJIULa (M0 ryOuHbI 2565 mM) k 30He Prolobites BepxHeamencKkoro 
IOAbApyca BepXHero JleBOHA, a H3BECTHAKOBO-aprHJIIHTOBAA MH apruJIHTOBO- 
}KOHTOMepaToBad (20 3a008 cKkBaxkKHHa Ne 11) — kK BepxuHedpancKomy lojyb- 
dipycy sBepxHero jesona. B paspese ckBaxunHbl Ne 11 no cpapnennio co 
*KBaxkHHOK Ne 10 semagator 30HbI Laevigites u yacruuHo Prolobites o6mer 
“MOULHOCTHIO Gosee 1000 mM. STO OObACHAeTCA TeM, 4TO CKBaxkHHAa Ne 11, Bepo- 
ATHO, NlepecekJia pa3pbiBHOe HapylleHue. 

Yrsbl HAKJOHA NOpoy B BepXHeli YacTH paspesa CKBaxKUHI Ne 10 JocTurator 
l0—12°, ysenuuupasch k 3a6010 CKBaxKHHEI JO 30°. B ckpaxune Ne |] nagenue 
JIopoq B BepxHeH uacTH pa3pe3a cocTaBuneT 15—25°, peskKO yBeMUMBaACh 
3 HHTepBanie 2475—2715 m yo 70—80°. Hwxxe ono yMeHbulaeTcA Jo 50°. 

T]potijenHad WCTHHHAaA MOULHOCTb OTJOXKEHHH (AMeHCKOFO APyCa CKBaKHMHI 
Ne 10 nocruraet 950 mM, a B cKBaxuHe Ne 11 — oxono 450 m. Ilo conocrasute- 
4HIO paspesop cKBaxuH NeNe 10 u 11 o6mlad MomHOCTh MOpoy sToro Apyca, 
|10-BuquMoMy, OyeT He MeHee 1800 m. BckpbiTaxt WCTHHHAA MOULHOCTh OTVIO- 
|KeHuM dpancKoro apyca coctapseT 165 M. 

Bospact, dopMalHOHHBI cocraB, CTeleHb AHCJIOMMPOBaHHOCTH HM MONLHOCTb 
JameO30NCKUX MOpos, BCKPHITHIX CKBaxKHHaMH NeNe 10 % 11, No3sBouIAeT Cono- 
°TaBHTb UX C HVKHEKAMCHHOYTOJIbHBIMH HW BepXHECBOHCKHMH OTJIOXKeHHAMM SH- 
1laupcKoro cuHkKMHOpua TOxHoro Ypama UH, TEM CaMbIM, CUHTATb, YTO BO 
oxHoro Kpad OxKHO-OMOeHCKOrO rpaBUTalHOHHOrO MaKCHMyMa IIPOXOJHT T10- 
‘peOeHHad BHeIHAA MMOFeOCHHKJIHHAaIbHad 30HA TepIMHCKOH CKJayaTou 
‘HCTeMBI. 


TeouornueckHii HHCTHTYT 
Akayemun HaykK CCCP 


IlocrynnJio 
9 VI 1960 


ILMTHPOBAHHAS JIATEPATYPA 
#2 PL wer paues, Teo. cOopx., 4, Tp. BHHIPH, s. 131 (1959). 


Jloxaagu AKkayemMun Hayk CCCP 
1961. Tom 136, N 6 


TPEOJOLH A 


r. W. FOPEL.KUM 


IWEBYEHKOBCKAS PJIAWHO-AJIJIIOBHAJIBHAA CBUTA 
HA CPEJHEM J\HEMIPE, © 
(ITpedcmaeaexo axademurom A. Jl. AnwuUndliM 19 VIII 1960) 


B reojlorvyecKOM M3y4eHHM KaHeBCKHX TJIAWMONMCIOKanMH Ha CpeqHem 
JjHempe umeuica Jo camMoro MocJIeqHero BpeMeHu cyuleCTBeHHbIM mpo6el: He OBI 
H3BECTHBI CTpOeHHe OCaKOB HM XapakTep TAAUMOLMCOKAaLM HeMocpeACTBeHHO 
B NOliMeHHOH YacTH JomMHEI J[Henpa. 

Dror mpo6elt Mo HeKOTOpOH CTeneHH BOCMOJIHeH IPH MHXKeHEpHO-FeoJOrH- | 
qeCKUX H3bICKAHUAX MOM MpoekTHoe 3aaHHe KanescKoh TOC, npoBoyuBuiuxca 
Bp 1960 r. c yuactwem reosiorop Yxkprugpompoexta B.C. Maptsinosa, | 
C. B. Kyxtus, VW. Il. Senencxoro, B. Il. Xopomsexoro, JI. H. MsuenxKosoi | 
H [p., Ip KOHCYJIbTAaMA aBTOpa M10 BOMpocaM TeOJOrMH aHTpororena. 

Jlonuna J[Henpa B paloHe KaHeBCKUX PIAWHOLMCIOKalHH OKasaacb nepe- 
yrayOmeHHoH Ha 100 M no OTHOMIeHHIO K NOCTeIH TOJOMeHOBOFO AJIJIOBHA, Ha | 
80—90 mM To cpaBHeHHI0 C MOCTeJIbIO WPCBHESBKCHHCKOH (JIMXBHHCKOM) aJIJIIOBH- 
aJIbHOM CBUTbI H Ha 70—75 M NO OTHOLWICHHIO K JIOKY BeHeACKON aJJIIOBMAaAIbHOK 
cpuTpl. Ilepeyrsty6meHve Bpesauiocb Ha 30—35 M HuxKe ypoBHA Mops. UWlupuua | 
30HBI HepeyrsyOuleHHa mpespiiaeT 10 KM, NpoTaxeHHOCTh — cBpIe 70 KM. 

Tlepeyrsy6leHHad UaCTb AHEMPOBCKOH JOJIMHbI B WOOce PIAWHORMCIOKAaNHH 
BBIMOJIH€HAa OPHHHAbHbIM KOMMJI€KCOM OCAKOB, KOTOPbIt Ha3BaH MHOIO IleB- 


YeHKOBCKOM PIAMHO-aIOBHaIbHOM CBuTOM (gl — al Qs), m0 HMeHM MecTHOCTH 
<Mornuia UWlesyenko», y KOTOpOH 9Ta CBHTa HaHJIyue pasBuTa. 
B cTpOeHHH WIeBYCHKOBCKOM CBHTbI YeTKO BbIeAeTCA 3 MauKH. 


Huxusasa mauxka (al?'Q3), momHocrbio oKou0 40 mM, mpeqcraBmena. 
MCJIKO3€PHHCTbIMH TeEMHO-CepbIMM IleCKaMH, TO IIbIJIeBaTbIMH, TO PJIMHMCTBIMH, 
BeCbMa OJHOPOAHbIMH, OTHOCHTeJIbHO pbIXJIbIMH. | 


Cpenhuaan nauxa (l,1—stQs), momnoctsw or 5 go 70 m, uate 
15—20 M, CJlox*KeHa MeneJIbHO-CepbIMH TOHKOFOPH3OHTAJIbHOCJIOHCTHIMH, JIGHTOU- 
HONOMOOHBIMA TIMHaMH M CYyIJIMHKaMH O3epHOro reHesuca (1), yepeqyrouluMuca 
C TEMHO-CepbIMH TOPH3OHTAJIbHOCJIOMCTHIMH TIMHAaMM O3ePHO-cTapHuHorO THITAa 
(1 — st). 

B cpeqHei mauke WIeBYeCHKOBCKOH CBUTEI BcTpeuaetca 1—3 cJIOA MOPeHHbIX 
OTJIOXKEHHH, MOMLHOCTbIO OT 5 Jo 20 M, BbIPaKeHHbIX TPeMA PasHOBHAHOCTAMH. 
Meppaat pasHopuyuoctb —alic6eproBpasa mopenua (gles) — cno- 
*KeHa THIIMYHbIM MOPeHHDIM (BaJIYHHbIM) CYIJIMHKOM %KeJITOBaTO-KOPH4HEBOrO | 
H CepOBaTO-KOpHUHEBOFO IIBeTa, HECJIOHCTHIM, C OOJIbLIHM Coslep2KaHveM JpecBbl, 
WeOHA, TaIbKH MU BaslyHOB, IIpeHMyWecTBeHHO (beHHO-CKaHJMHAaBCKOrO MIpouc- 
xoueHua. AlicOepropad MopeHa OTAMYaeTCH He CIJIOWIHIM, a MATHHCTHIM pac- 
(ipoctpaHeHvem. Buu3 KpoBJIM HW MOCTeM OHA HHOra OOMAaaeT CNOUCTOCTHIO. 

PasHOBHAHOCTh AaKBATHYeCKOH MOpeun (gl), ocepmel yepes 
BOLY, OTMM4aeTCA OT alCOeproBOl ACHO BbIPaKeHHOM CJIOMCTOCTHIO, 3HAYHTeJIb- 
HO OOJIbIMeH MpOMbITOCTBIO H KOPH4HeBATO-CepbIM ILBeETOM. 

PasHOBHAHOCTh IPOMBITOM akKBAaTHUYeCKOH MOPeHB CAO- 
%KeHA MCKJIOYNTEMbHO H3 OOJIOMOUHOO MaTepHasla, XapaKTepH3yeTcaA MOHOL 
OTMY4EHHOCTHIO MEJIKO3EMA, COBEPIeCHHOM CJIOMCTOCTbIO HM CepbIM I[BeTOM. Sasie- 
raeT OHA Yallle B HH3axX CpeqHeH MadKM WIeBYCHKOBCKOM CBUTbI, OCOOeHHO B Culy- 
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| TaAX PE3KOPO BOSPaCTaHUA MOLLHOCTH CpefHeli NaUKH HM 3aJleraHua ee Herocpen- 
CTBeHHO Ha J\MCJIOMMPOBaHHbIX TPHAaCOBbIX PIMHAX, 

Hepeqko Mpompilrad akpaTwuecKad MopeHa mepecaauBaetca c menesbHO- 
Ce€pbIMH PIMHaMH CpeHeH MauKM, a MOPeHHbIii OOMOMOUHBI MaTepHal KaxKeT- 
CA KaK Obl YTOMJICHHbIM B TJIMHHCTy!O maccy. 


BepxusAa mauxka wesyenKoscKoi cputsl (alPtQ5) momtHocTHIO 20 
20—30 M, CuIOxKeHa MEJIKUMM MIPOMEITEIMH TecKaMH Ceporo Mi CBeT/JO-Ceporo IBe- 
Ta, XOPOINO OTCOpTHpoBaHHbIMH. Ilecku BepxHeli Nauk COBeEpIIeHHO OMHOPOHBIe 
B BEPpTHKaJIbHOM pPa3pe3e HM OObIYHO He MMeIOT Oa3asbHOrO TOpH3oHTA, Tem 6o- 
Jee — ciomHoro. Ho uHorga B OCHOBaHHM UX JMH30BHAHO 3asleraioT pa3Ho- 
| 3€pHUCTble MecKM Cc OOMIMeM rpaBulHoro HM MeJKOraseuHoro MaTepHMasa U3 ce- 
BEpHbIX KPHCTAJIMYeCKUX MOpos, MomlHocTHIo Wo 10—12 m, noxomxue Ha JO- 
KaJIbHbIM Oa3aJIbHbIM TOpH3OHT. 

JIMHMA KOHTAKTa BepxXHel M CpeHel MayeK WeBYeHKOBCKOM CBUTHI He ropH- 

30HTAJIbHa; B BEPTHKAJIbHOM pa3pe3se OHA BBIPHCOBLIBAeT YepelOBaHNA TOHH- 
X%KeHHH HM MOBbILeHHH, Cc amnuuTyZoH no 7—15 mM. 

@MopMupoBaHHe WeBYEHKOBCKOM TIAIMO-a/JMOBHAaIbHOH CBUTbI MpoTeKauo, 

10 BC€H BepOATHOCTH, Cue yIOuluM OOpa3om. 


MouHEli KIMH JHeEMpoBCKOroO JeqHUKa NpOsBUrasca MO FONE BeHeACKOrO 
M [[peBHeSBKCHHCKOrO (JIMXBUHCKOrO) pa-J[HeNpa, MpovsBoyA OrpoMHyto 9kK3a- 
palHOHHy!0 padoTy, BbINaXHBaA M pa3qBHraA B CTOPOHbI He TOJIbKO JOJIeHH- 
KOBbI€ AHTPOMOFeHOBble OCaAKH, HO HM MasleOreHOBble, MeJIOBbIe, IOPCKHe HM axe 
YacTH4HO TpHacosBble. OOpasoBalacb OoJIbIaA KOTJIOBMHA JI@QHHKOBOFO BBIIa- 
XMBaHuA, TayOuHOIO WO 130—150 mM u npoTsxKeHHOCTbIO B HECKOJIbKO J@CATKOB 
_ KHJIOMETPOB. 

KoTmopuHa Oblla nosupyxeHa MOpeHO Hallopa MpHMepHO B paitone 
ce. Texapu. Ho 3anonHupiiee KOTJIOBHHY O3epo BCe Ke ObWIO MpOTOUHDIM, 
NOSTOMY BHavaJle OTJIOXKUMMCh OSCPHO-AaJJIOBHAJIbHbIe UW aJVJIOBHAJIbHbIe NeCKU 
HWKHeM TauKH WIeBYCHKOBCKOM CBHTHI, HaNOMMHalolilne OcaqKH NepHdepHhno- 


cTapHuHOow uM NepudepuHiuo-pycopon daluu (al? QS). 

Korga nmofmpyxkuBaHue ycHJINJIocb, O3epo-peKa IpeBpaTusocb B nommpy- 
XKEHHOE O3EPO, B KOTOPOM OTKJAabIBaIHCb O3€PHble JICHTOYHONOAOOHBIe TJIMHbI 
HeleJbHO-Cepoli OKpacku, HepeXofuBuine B 3aCTOHHDIX yYaCTKax IeBYeHKOB- 


CKOrO oO3epa B O3epHO-CTapHuHble TIWHbI TeMHO-ceporo uBeta (1—stQ;). 
'B pvmeqHukoBOM osepe slaBasH MesKHe alicOepru, IpH TadHHM KOTOpBIX 
OOMOMOUHEIM MaTepHadl WoMafas B elle HeyIMJOTHeHHbIe OsepHble ocaykn U 


yronan B Hux (1-+ gl'Q3). 

 BIdasy npopssa mesyexkoBcKoro MNOfMpyKeHHoro o3epa, B ero 
CPpeMHHHOM YacTH, HaKOMUMMCh MMH3OBHAHO B8asieraiomlMe pasHosepHUCTHle 
TleCKH, C OOHJbHBIM rpaBHiHO-MemKOraJIevHBIM MaTepHaJIOM, HamOMMHaronlHe 


TrOpH30HT pasmpiBa "(al Qs). Bo II basy NpoOpbiBa WeByeHKOBCKOe O3epo 
lpeppaTusocb B CBOeOOpasHylO peKy, B KOTOPOM OTJarawucb MecKH pycso- 


soro Tuna (al’'Q3). 

Tlpoppis mesuenKoBckoro o3epa Obi ObICTpbIM HM KPaTKOBPeMeHHbIM, 4TO 
OTPa3HJIOCb B MapavI/Ie/IbHOM MIpOMbIBe O3ePHbIX HM O3€PpHO-CTAaPMYHbIX PIMA B He- 
CKOJIbBKHX MecTax, C OOpas0BaHHeM pxAJa YJIMHeHHbIX IOBbIINeHHM HW MOHWKe- 
HU, Ppa, M MEXKIpALMi B pesmbede KPOBJH PIMHUCTHIX OCALKOB paccMaTpHBae- 
MOM CBUTHI. : 

Kammatwyeckve yclopia Ip (opMHpOBaHHM WIeBYCHKOBCKOH TVIAIMasIbHO- 
AJIIOBMAJIbHOM CBUTEI ObluIM CYPOBbIMM, IpWJieHuKOBbIMH. Bo3MoxKHO, 3THM 
OObACHAETCA OTCYTCTBMe B OTOKCHHAX CBUTbI KOCTHIX OCTATKOB MJI€KOMMTAIO- 
UX H PaKOBHH MOJJIOCKOB, YpeSBEIVaHHO pekKat BCTPedaeMOCTh OOPbIBKOB pac- 
‘THTeJIbBHOM TKAHH. F 
 Cnoposo-nblibleBOH aHaJIM3 OTMOXEHUA UICBYCHKOBCKOM CBUTHI, BbIMOJIHCH- 
upili JI. C. Kyppeposoii, JI. C. Tropunoit u 3. B. Touy6eso mpu Koncysb- 
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taunu B. I]. Ppwuyxa u M. E. 3y6kopuya, NoKkasa mpeoOsayanne IIbIJIbILbI 
Upepecublx riopox (56—75% npotus 79—97% B assmtoBuu Notmp! JlHempa), 
C ABHBIM FOCHOACTBOM MIbIJIbI{bI COCHBI (77—88%), KaK M B FOJIOICHOBOM aJIJIIOBHH 
(80—98%). 

Ho B cbasbl OTMO%KeHUA alcOeproBOH MOPeHb! CofepKaHHe TIbIIbIbI TPeBec- 
HBIX CHWKavlocb (10 56%), cocua (33%) BbITecHANach Sepesol (58%), mpeumy- 
IeCTBEHHO KapsMKOBOH. B cocTaBe cHop B IeBYeCHKOBCKOM CBUTe 3Ha4YHTe/bHOe 
MecTO 3aHuMaeT xosogomoOuBas Selaginella selaginoides (m0 11%). 

OTNOXKeHHA IWeBYCHKOBCKOH TJIAIMHO-aJIJMOBHAIbHOH CBHTbI IWpakTHueckH 
HeJHCJONMPOBAaHb!. JIMUIb B OYEHb PeAKUX CYGaAX JIEHTOUHOMOAOOHHIe TIMI 
MecTaMH CMATHI (yFJIbl HaksIOHa Zo 35—40°),— B HenocpescTBeHHOM OvIM30cTH 
OT o¥aroB alicOeproBoH MOPpeHBl. 

HackouIbko ruly6OKO 3aTPOHYTHI PIAWHOLUMCMOKAUMAMH NOCTHIaIOULMe WeB- 
YCHKOBCKYIO CBUTY TpHacoOBble OTJOKeHHA B LONMHe J[HeNpa, BbICHUTb MOKA 
He yaslocb. B eBoM OopTy OJIMHbI, 10 JaHHbIM reo@usHyeCKUX UCCeOBaHHH 
(E. M. Tipoumu, ®. M. JIsxopunxui, B. B. KospanbuyKk-Kopasesckui u Ap.), 
TpHacoBble HM IOpPCKHe OCaLKH HeMCJOMMPOBAaHbl. 

IIpuHumaa 3a OTMeTKY MOCTeJM JMCOMMpOBaHHbIX Nopox — 45 M 4H 3a oT- 
MeTKY HawGoulee BbICOKOrO 3aJleraHHA JHCJOWMPOBaHHbIX JOAHTPOMOPeHOBbIX 
oTjoxkeHul + 190 mM, nowyuHM pa3MaX KaHeBCKUX TVIAWHOLMCIOKAaMH JO Be- 
IMuHHbI 235 M. AMIVJIMTY1a 3aJleraHuA MOPeHHbIX OCaKOB JIMLIb HEMHOTHM MeHb- 
ie NIpHBeqeHHOH BewM4MHbI — OKOJIO 200 m. MoujHocTb sibda B JHEMpOBCKOM 
JI@MHHKOBOM A3bIKe TIpeBOCXOAWa YKa3aHHble 3HAYeHHA MO MeHbIWeH Mepe B 
1,5 pasa. 

IllepueHKOBCKaA TIpWJIeMHHKOBaA CBUTA, COCTOALLaA U3 CO“eTaHHA crenudu- 
YeCKHX AJIJIOBHAJIbHbIX H O8€PHbIX OTJIOMKeHHH, MOFJia Obl HA3bIBATbCA O3EPHO- 
aJIJOBMAaJIbHOK. Ho o3epHble ocaKH HaXOMATCA 3fecb B OpraHHuecKOH CBA3H 
C JIG@QHHKOBbIM aJIIIOBHeM, MepexolaA B Hero H B BePpTHKaJIbHOM, HM B TOPH30H- 
TaJIbHOM HalipaBJICHHAX, HANOMHMHAA B H3BECTHOM Mepe CO¥“eTAaHHA OTIOKeHHH 
MIOMMCHHBIX Pa3JIMBOB M CTApHUHbIX O3ep C PyCJIOBbIM aJJOBHemM. Ilostomy 
MHe Ka3aJIOCb pallHOHAJIbHbIM COXPaHHTb 3a WIeEBYCHKOBCKOM CBHTOH HaWMeHO- 
BaHHe PJIAWHO-aJJIOBHAIbHOH. 

AnaJIOrW UIeEBYCHKOBCKOM TIAMHO-aJJIOBMaJIbHOH CBHTbI MOryT ObITb BCTpe- 
YeHbI B JpyrMx pationax CCCP, rye pa3BUTbI MOMLHbIe PIALMOAMCIOKalMH, 


Bcecoro3Hbl MpOeKTHO-H3bICKaTeJIbCKHi Tlocrynno 
MW HayuHO-HCCeqOBaTeIbCKHM MHCTHTYT 13 VIII 1960 
«[ypompoeKT» um. C. A. SKyK 


ortage AkaygemMun wayrx CCCP 
1961. Tom 136, N 6 


PEOJOrH A 


MH. K. HBAHOBA u Lf. H. NOMOB 
HOBbIE JAHHbIE O BO3PACTE BbICOKHX JHECTPOBCKUX 
TEPPAC B CBA3H C HAXOJKAMH ®AYHbI MOJIJIFOCKOB 


(Ipedcmasaeno axademurom B. H. Cyxauesom 24 VIII 1960) 


Tlommua p. J[nectpa B cTpykKTypHO-reomopdouoruyecKkoM OTHOMIeHHM MoOs- 
pasqeiseTcA Ha CJlefyloulMe yuacTKu: 1) KapnaTcKui; 2) npeyqkapnatcKkui — 
B lpefemax mpeqropul Boctounpix Kapnat u mpeqkapmatckoro Kpaesoro JIpo- 
ru0a; 3) cpesHesHecTpoBcKHit — CooTBeTCTBYIOIMH 1OX%KHOMY CKIOHY ykKpaHu- 
ckoro KpHCTaJlMyecKoro MaccHBa; 4) HW>KHeAHECTpOBCKHH — B oOsaacTu IIpu- 
YepHOMOpCKOH BITaHHbI. 

CpefneqHecTpoBcKHH HM ocoGeHHO KapmaTCKWMi yaacTKH MCHBITHIBAIM 3HauH- 
TeJIbHbIe MOMHATHA B YCTBEPTHYHOM TlepHose, C YeEM CBA3AHO Pa3BUTHe BbICOKUX 
Teppac, XOpomllo CoxpaHuBUIAMxcA B CpelHem IIpugqHectposbe. [IpeqkapnatcKui, 
OTHOCHTeJIbHO CTAOWJIbHbIN yuacTOK (MO-BHUMOMy, c AuddepeHiupoBaHHbIMu 
ABYXKCHHAMH Y CTHIKOB CTPyKTyp), XapakTepH3yeTCA WIMpOKUM pacmpoctpa- 
HeHHeM HU3KUX MOJIOAbIX Teppac. B HuxkHem I IpugqHecTpoBbe, o-BuAMMOMY, mpe- 
oOalalH ONycKaHuA, MpOABMBUINeCA B MOrpy2KeHHH Teppac K YCTbIO peKH. 

Teppacni p. [Hectpa, mo cpaBHeHuio c TeppacamH Apyrux pek EsponeiicKoii 
actu CCCP, u3y4eHbI OTHOCHTeIbHO C1a60, H OOWLeEMpHHATOH CXeMbI HX pa3ye- 
JIeHHA MO BbICOTe H BOSPAaCTY He CYLLeCcTByeT. 

Ham mpefcTapasetca, TO IA paspewieHvA 9TOM MpoOsemMbl HaHOouee BaxK- 
HbIM Y4ACTKOM ABJIAeTCA cpesHee [Ipugquecrposbe (oT c. Huxknesa Jo r. Ppi- 
OHMIbI MH HeMHOFO 1oOxKHee). Teppacnl rty6oKoli, YacTO KaHbOHOOOpasHOH Jo- 
JIMHbI, 34 HCKJIKOUCHHeM CaMbIX HH3KHX, MMeIOT 3/leCb WOKOJIbHOe CTpoeHHe HU 
TIPHMOAHATHI HA 3HAYHTEIbHY!IO BLICOTY, XOPOIWO BbiepRKUBAIOMLYIOCA Ha OOWIb- 
INOM TIpoTA*KeHHu. Specb BbIeAeTCA, KPOMe HH3KOH HM BbICOKOH (5 —7 mM) 
| To#MbI, CeMb HaMMOMMeHHBIX Teppac, BEIcoTOH 12 — 15 (I), 25 — 35 o (II), 
|45—50 m (III), 70 — 90 m (IV), 110—120 m (V), 145—160 m (VI) uw 180 — 
200 m (VII>). Takoe pacumeHenne O1M3KO K IpeAJIOKeHHbIM paHee CXEMaM Pas- 
WeneHud AHecTposcKux Teppac (1,*,°), HO HH C OHO M3 HAX He CoBMaaeT MOuI- 
HOCTbIO. Oco6eHHO 9TO OTHOCHTCH K OlpeeseHwto UX TeoOrHyecKOrO BO3spa- 
cTa, B OTHOMeHHM KOTOPOrO 3a MoOCcJeAHHe FOMbl MOJYYeHbI HOBbIe aHHBIe, B 
YaACTHOCTH CBASAHHbIe C HOBbIMH HaXOKaMH (payHbI MOVJIJIIOCKOB. 

Bonpoc 06 ormomxeHuAx HanOovee BEICOKOl (VII) TeppacbI, MpeycTaBeHHbIXx 
MeCuaHO-FraJIeuHbIM AJIJIIOBMEM, MPHKPbITLIM HeOOJIbIOH TOJMLeH KpaCcHO-Oypbix 
ICyTJIMHKOB CO CJle,aMM MOUBOOOPasoBaHMA, elle He BIIOJIHE ACeH. Bo3MOxHO, 
"TO STO Teppaca IIpapeKH, He BMOIHe COBMafaiolleH C AOJIMHOH COBpeMeHHOoro 
JInectpa (?). 

Tleppoli Hecomnennoli Teppacolt uecrpa aBusaetcn VI Teppaca, mpocviexku- 
BaIOWaAcA Ha OONbUIOM paccTOAHHM mo OOouM OeperaM peku. OOnapyxKeHHe 
Unio sturi M. Horn. p asutopun sto Teppacb nosBoumMo A. LT. Q6epsuuy (°) 
'yCTaHOBHTb ee BepXHEIIJIHOMeHOBbIM (ammlepoHcKHit) BO3pact. JevicTBUTeJIbHO, B 
r. Eficxe Unio sturi natigen Bmecte c Apscheronia propinqua Eichw. u Pseudocatil- 
lus sp., a B Jomuuax pp. Casa, Ilcexymca u Ha TaMaHCKOM MOJIyOCTpoBe — B Co- 
MpOBOKeHHH XapaKTepHOTO MpeCHOBOLHOrO BepXHEIIJIMOIMeHOBOrO (amuepou- 
CKOrO) KOMITJIeKCa. ‘ 

SHauNTenbHbIi UHTepec MpelCTaBAAIOT HOBbIe HAXOAKH MpecHOBOAHOH day- 
(HbI B MeCuaHO-rpaBHiiHbIx OTO*KeHHAX V Teppacbl y C. IllytHopupr Kamenet- 
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TlofombeKoro paliona, MOSBOJIAIONIHe MapaJJesIM30BaTb STY Teppacy C KOJIKO- 
TOBCKOM Teppacoli oKpecTHocTeli r. Tupacnosat HW yCTaHOBUTb ee HH2KHEYeTBED- 
THUHbI = (GayMHCKO-6aKHHCKHH) BospacT. B aJuMIOBMaIbHbIX OTJIOMKECHHAX 
stoi Teppacni y c. [lyTHosubl, rye ona uMeeT BbicoTy 105—110 m Hay ypoBHem 
p. Jinecrpa, ualijjenbi MHorogucaenubie Unio batavus Lmk. (ssp. orientalis n. 
u ssp. sokolovi n.), a TakxKe eMHUIHbIe OKaTaHHbIe OOIOMKH Unio sturi M. Horn. 
Tlocnennue Haxogatca 3yecb, Kaku yc. Bemuxaa Kocuuua (°), Bo BTOpPH4HOM 3a- 
yleranuu. YKa3aHuble noxBusp Unio batavus Lmk. xapakTepHbl JIA YayIMHCKO- 
6aKHHCKUX AJWIIOBHaJIbHBIX OTJOKeHHH I]puas0BbA, KOTOPbIe MOKPbIBaIoTCA 
O3epHBIMM rimHamu c Viviparus aethiops Parr. u KpacHo-OypbIMM CyrJIMHKa- 


mu (’). Bau3Kue K HUM YHMOHMAbI H3BeECTHbI M3 aHaJIOrMUHbIX OTJOMKeHHH M10 | 


p. Ipyty (°). 

Pacnpocrpanenve Unio batavus Lmk. B HacTosillee BpeMA OrpaHHyeHo pe- 
Kamu SanagHoi Espons (ot Vcnanun fo PeliucKoli o6acTH), HO B Hayase 
YeTBCPTHYHOFO MepHofa OTACIbHLIe BETBU STOH TpPyMMbl MPOHUKaIH Maseko Ha 
BocToK. OuM BbIMepsiHu B Bocrounoli Eppone nepe MaKCHMAaJIbHbIM (QHEMpoB- 
CKHM) OJIeeHeEHHeM VM C STOO BPeMeHH ObIIH 3aMeleHbl 3ecb Coulee SBPUTepM- 
HbIMH Unio crassus Retz. 

B auisOBUAIbHbIX OTNO*KeHUAX V Teppacnl paiiona r. Tupacnoua (KomKoTosa 
6anKka) OOHapyxXeHbI B MocueqHMe rogE! Unio batavus sokolovi ssp, n., Unio 
kungurensis Kob., U. tumidus Retz., U. bogatschevi Gr.-Beres., Limnoscapha 
tiraspolitana Jatz., Viviparus tiraspolitanus Pavl., V. diluvianus Kunth., 
V. sinzovi praeglacialis ssp. n.,; V. achatinoformis sp. n., V. pavlowi Lung., 
V. kagarliticus Lung., V. ex gr. fasciatus Mill. u qpyrue BuBHMapbI M3 4MCHAa 
onvcaHHbix pauee JI. ®, JlyHrepcray3eHom (*). IloparcKue (sJeBaHTHHCKHe) 
Unio bogatschevi u Limnoscapha tiraspolitana HaxogaTca 3fecb He in situ, 
KaK 3TO C4HTAJIOCb HEKOTOPHIMM aBTopamu (°), a BO BTOPHYHOM 3asleraHHy, 
TaK Kak OHV HaliJleHbI COBMECTHO C Y€TBEPTHYHLIMH YHHOHHaMU MW 3aMeTHO OKa- 
TaHBl. 

Han6osee xapakTepeH Jia 9THX OTMOKeHUK Viviparus tiraspolitanus Pavl. 
(c nogBuyamu subcrassus Lung. u pseudoartesicus Lung.), mwimpoKo pacnpo- 
CTPaHeHHbIii B AMIMepOHCKHX HM YayMMHCKO-OaKHHCKHX OTJO*KeHHAX I] pua3s0Bba. 
Haxoqku yHuouug “3 rpynmpr U. batavus orpaHMunBaloT mpesembl BO3pacta 
KOJIKOTOBCKOH Teppacbl YayMHCKO-6akKHHCKUM SApPycoM. 

ConocTaBJIeHHe aJIJIOBHAaIbHbIX OTJIOKeHHH V Teppacbt cpefquero IIpuque- 
CTPOBbA C KOJIKOTOBCKHM YPOBHEM HWKHeErO TeUeHHA PeKH MOMTBeEpxKTaeTca 
HaXOJKOH B aJIJIOBMH IWYyTHOBeLKOM Teppacbl ocraTKoB Rhinoceros etruscus 
Falk. (*), o&Horo 43 UeHOB THpacnombeKoro dayHucTuYecKOrO KOMMJIeKCca, 
KJIACCHYCCKHM MeCTOM pa3BHTHA KOTOPOrO ABJIAe€TCAH KOJIKOTOBCKaA Teppaca 
okpectTuocteH r. Tupacnoms, 

CxojcTBo JoBepliaeTca Tem, uTo u B IlyTHOBLAaX, HM B HavOomee Bpe3aHHbIXx 
B TOJMMY Teppacbl Kapbepax KosKoToBoH OamKM NecuaHo-raseqHad Tova me- 
PeXOLMT BBepX B TOJMLY 3eJIEHOBATO-CepbIX CYIIHHKOB, Ha KOTOPbIX pa3BHTa 
B OOOMX CJlyuadx KpacHo-6ypasd MckoMaemaa mouBa. 

IV teppaca J[uectpa, no qanHpm JI. ®. JlyHrepcraysena (4), cosepxKUT 
cbayHy BUBUMAap, aHaJOrM4HY!O TaKOBOii B 2BKCHHCKO-Xa3apCKUX OTIOXKeHUAX 
IIpuasoppa. Tlocnequaa npescrapnena Viviparus ex gr. fasciatus Miill., 
V. diluvianus Kunth., V. sinzovi praeglacialis ssp. n., V. conoi-angustus 
(Pavl.), V. achatinoformis sp. n., V. sokolovi Pavl., a Taxxe Unio crassus 
Retz. & ApyruMu yHuoHWamMu coBpemMeHHOro oGNKAa. 

B cpequem IIpuguectposse IV teppaca umeert sricory 70—90 m. OOnapyxen- 
Had HaMM B aJJIOBHM STON Teppacbl (bayHa MOJWIIOCKOB KpoMe cTpaTurpaduye- 
CKH HEUTPaJbHbIX (OPM Cosep2xKUT TobKO Viviparus achatinoformis sp. n. 
(y c. Paspusosnet Kamenen-IlogompcKoro pationa), uro noxrBepxjaeT MpoBo- 
AMMy!o Koppessunio [LV Teppac cpequero HW HM xKHero IIpusHecTpoBbA HM UX 3BK- 
CHHCKO-Xa3apCKMH BO3pacrT. 

TlocenHve peHKTEI MAMOWeHOBO ayHbI BUBHNAp BbIMHpaloT BO BpeMsA 
AHENPOBCKOrO OvleeHeHHA. Dayna MOJWNOCKOB HWKHMX HasnoHMeHHbIX Tep- 
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pac J[Hectpa, Tak xe Kak M Jpyrux pexk toro-sanayja CopetcKoro Cowsa, ABJIMeT- 
CA yxKe BIOJIHe COBPeMeHHOH Mo cocraBy. J[Be HwKHNe HakMolMenuBIe Teppacsl 
_ J{HectTpa, 0 STHM JaHHbIM, HMeloT ToOCcmeHeNpoBCKHii Bospact. 


Tloctymuso 
20 VIII 1960 
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TrEOJOPHA 


E. ©. MAEB 


K CTPATHIPPA®HH TJIYBOKOBOJHbIX OTJIO)KEHHU 
fOHKHOLO KACTIN SA 


«  (Ipedcmasaexo axademurom J. H. Mlepbaxoee.m 21 VII 1960) 


Visyyenve Bonpocos cTpaTurpaduu JOHHbIX OCa\KOB Pa3JIM4HbIX BOAOeMOB 
ABIAeTCA OMHOM U3 AKTYAJIbHbIX 3afa4y reoJIOrHH Mops. Paspeienve 3TOH 3a- 
au MOSBOMAeT NpoBecTH pA, UccleoBaHHN. OTKpPbIBalOTCA MYTH JIA Hsyye- 
HHA MpOleccoB OcalKoOOpas0BaHHA MeTOAOM AOCOJIOTHbIX MAaCC, [alOlllMM, Kak 
moKa3aJl onbiT (*), BaxKHbIe CBEACHHA JIA TeEOPHH CeMMeHTOreHesa; CTAHOBUTCA 
BO3MOXKHbIM IIPOBeCTH aHaJIM3 MOLLHOCTeH pa3JIMYHbIX TOPH3OHTOB OCAaJ{KOB 
mo Wwouaqu GacceliHa, STO MpelcTaBJIAeT HHTepec WIA CpaBHUTeJIbHBIX Masleo- 
CTPYKTYPHbIX HOCTPpOeHHH; MMe WaHHble [JIA COMOCTABJIEHHA KOJIOHOK, BSATHIX 
B Pa3JIMUHbIX yuacTKax OacceliHa, MOXKHO JeaTb OnpeseseHHble Masleoreorpa- 
(puuecKHe BbIBOMbI, H T. I. : 

B mocuieqHee BpeMA C TAKOM TOUKH 3PeCHHA HayaTO HCCJIeOBaHHe JOHHBIX OT- 
JiowkeHni IOxknoro Kacnua. B nowyueHHbIxX HAMM KOJIOHKaX PpyHTa AIHHOH 
3—4,5 M Be3jle HaOsOMaeTCA ACHO BbIPaKeHHaA CTPaTHMUKAaUNA, COCTAaB OCayKa 
He OCTaeTCA MOCTOAHHBIM, a HCIbITHIBAET TO Pe3KHe, TO MOCTeMeHHbIe H3MeHEHUA 
m0 BepTHKaJiM. B oOuMX YepTaX B paspese OTMOMReHHH riyOokux uacTek KOxmHOoro 
Kaci MOXKHO BbIeMTb Be TOM (7), pesko OTMMYAIOIMecA Apyr oT Apyra 
110 psy MpHSHaKOB: BePXHIO10, MOLHOCTHIO oT | Zo 3 M, CORKeHHYy!IO Mpexmy- 
I€CTBEHHO CepbIMH, CpaBHHTeJIbHO BbICOKOKapOOHaTHbIMH WIaMH, HW HHKHIOI, 
OTJIHUAIOWLYIOCA KOPHYHEBbIM IBETOM OCAJ,KOB, 3HAYHTEJIbHBIM CcosepxKaHveM 
AJIEBPHTOBLIX 4YaCTHIL MH HH3KOH KapOoHaTHocTbIO. BHyTpH KaxOH TOMI 
TakxKe HMeIOT MECTO H3MeCHEHHA COCTaBa OCa{Ka, MeHee CylecTBeHHbIe. Mmetor- 
CA TIpOCcJIOH C MOBBILIeHHOM H NOHM2KeCHHOH KapOOHATHOCTbIO, C HECKOJbKO G6o- 
Jee BbICOKUM WM MOHMOKEHHBIM COep2KaHHeM TeppHreHHbIX IpHMeceli, Mpocsiou 
MOUTH YMCTOPO aJleBpUTa H T. 1. TakuM OOpa3oM, B paspe3e OCAKOB MOXKHO BbI- 
JIeIMTb HECKOJIbKO TpaHHll, CBASAHHBIX, OYBHAHO, C OMpeleseHHbIMH H3MeHe- 
HUAMM B YCJIOBHAX OCAKOHaKONJeHHA B KacnMiickom mope. He kacasicb celiuac 
BTOPOCTeNe€HHbIX H3Me€HEHHH, MOXKHO OTMETHTb, YTO NO Kpalineli Mepe OfHAa H3 
3TUX TpaHull CBA3aHA C BeCbMa Cepbe3HbIM pyOexom B HcTOpHu Kacnusa, c Mo- 
MCHTOM CYIIeCTBCHHOrO H3Me€HEHHA TeoJlOrMyeckoH HM cu3HKO-reorpaduyeckoi 
oOcTaHoBKH B KacnulickoH oOjacTH. STO — KOHTaKT Mey KOpHuHeBOH u 
CepoH TOJIMAMH. Secb MpOMCXOAUT pesKoe H3MeHEHHe OONUKa ocaKa. Kopuu- 
HeBble HIM KOPHYHeBATO-Cepble IBeTa, XApaKTepHble JIA HMKHeEM “ACTH paspe- 
3a, CMCHAIOTCA CePbIMH, HHOFa 3eJIeHOBaTO-CepbIMH OTTCHKaMH; 3Ha4UHTeJIbHO 
CHMKaeTCA CosepxKaHHe aJeBpHTOBOrO MaTepHana —c 30—40% wu Gonee B 
KOpHuHeBOH Tome Fo 1O—20%, a yacro u elle HHXKe B Cepoll NoMOBNHe paspesa; 
KapOOHaTHOCTh oOcayKa CkKauKooOpa3sHO oBbIMaeTca Ha 20—40%. 

EcTb OCHOBaHHA IpefnolaraTbh, uTO yKasaHHad rpanuna pasqena ocalkos 
COOTBeETCTByeT pyOexKy Me@xKAy XBaJIbIHCKUM H HOBOKaCIIMiICKHM BpeMeHeM. 
BepxHaa, cepa, Toa mpexcTapaser co6ol oTmoxKeHUA HOBOKacmMicKOrO 
OacceiiHa, KOPH4HeBAaA TOVIMAa OTaraacb B TOCeHMe CTaMH CyulecTBOBaHHA 
BePpXHeXBaJIbIHCKOrO Mops. TloxTBepxeHHeM TaKOTO MpeANOMOREHHA SABJIAIOT- 
CA Cleyioulve TaHHble: 
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1. Hopokacnuiickult OacceliH 3a BpeMsA CBOETO pasBUTHA XapakTepH3oBaJCA 
yCIOBHAMH, BeCbMa OJIM3KHMM K COBpeMeHHOM OOcTaHOBKe; 3a 3TO BpeMsA He 
MpOHCXOAMO HAKAKUX CYULeCTBCHHbIX TeOJIOPMYeCKUX, KJIMMATMUECKUX UH T. J. 
W3MeHeEHMM, KOTOPble MOFJIM Ob! MOBMeXb 3a COOOM CKOMbKO-HHOYAb peskyi0 CMe- 
Hy ocaykos. BuivwKaiuIiM K HaM lo BpeMeHH pyOexKoM B ucTOopHu Kacnus Opa 
CMeHa BepXHeXBaJIbINCKOrO OacceliHa HOBOKaCHHMCKUM, 3aMeTHO: OTIMUAIOILUM- 
CA OT Mpesbiqyuiero To pa3sMepaM, COJIEHOCTH, KJIHMaTHUeCKOH OOcTaHOBKe, 
cocTaBy dbayHbl (°), 4TO, M0-BHJMMOMY, HM BbI3BaJIO TO CYIILeCTBeEHHOe H3MeHeHHe 
BC€X CBOHCTB OCaKOB, KOTOpoe OOHapy2KUBaeTCH B KOJIOHKAaX. Ceituac TpyqHO 
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Puc. 1. Paspesbt JOHHEIX OTJORKeHHI TOxmHOoro Kacnus. Koou- 

Ka Ne 148 — nogqHowkbe BocTouHoro cKi0oHa FOxuoro Kacnus, 
ray6vHa 530 M; KonoHKa Ne 97 — WeHTpatbHaa uacTb Mops, 
riy6uuHa 645 m. Iudppr B ckOOKaX — MOMIHOCTh TOpH3CHTOB BO 
BaxKHOM (€CTECTBEHHOM) COCTOAHHH. J — ul cepbit, 2 — ui \ 
KOPHUHeBLIM, 3 — TIpOCIoH aleBputa, 4 — MpHMeCcb asleBpHTO- 
Boro MaTepHasa, 5 — KpuBad pacnpexenenua (pakuHH KpymHee 

0,01 mm (anesppuToBpon), 6 — KpHBad pacnpenenenna CaCO3 


CYMUTb O TOM, C KAKHMH HMe€HHO OCOGeHHOCTAMH BepXHEXBAJIbIHCKOrO OaccehHa 
CBA3AHBI CBOMCTBA OCAKOB KOPHYHEBOM TOJIMIM, B YACTHOCTH HX NOBbIIMeHHAaA 
MleC¥aHHCTOCTb, HH3KaH KapOOHaTHOCTh HM KOpHUHeBHIM WBeT. Bo3MoxKHO, YTO 
3leCb CKa3aylocb BAIMAHHe NoceqHero (BaaicKoro) OeeHeHHA, HEKOTOpbIe 
CTalMM OTCTyMaHuA KOTOporo MafaioT Ha BTOPY!O MOJOBMHY XBaJIbIHCKOrO 
Beka (?,°,7). MoxkHO OTMETHTb I10 KpaliHelt Mepe, 4TO Ta MepeHacbIIeHHOCTb BOI, 
Kacnusa (Tax xe Kak u UepHoro mops) KapOoHaToM KaJIbIMa, KOTOpaA HaOJIO- 
qaeTca ceityac u KOTOpad OOyCJIOBJIMBAeT BbICOKYIO KapOOHAaTHOCTb COBPeMeHHBIX 
OCaKOB, CBA3aHa B KAKOM-TO CTeNeHH C IMPpOKHM pa3BHTHeM B OacceliHax STUX 
Mopelt uepHoseMHOrO THMa ToyBOOOpasoBaHHA, XapakTepHsylolleroca OOMUIb- 
HbIMM BEIHOCaMH KapOouaTos ('). Stor Tu MoyBooOpasoBaHHuA TpeOyeT HAMHINA 
yMepeHHo TerlsIoro KMMaTa M MOTOMY He MOTI, pasyMeeTCaA, NOMYINTb B WO3THe- 
JI@MHUKOBOe (MO3{HEXBaJIBIHCKOe) BPeMA TAKOFO pasBUTHA, KaK To03%Ke, B To- 
Jlomene (HOBOKactIMiicKuil BeK). Bce 9To .aeT OCHOBaHUA K TOMY, 4TOObI KOHTAKT 
| KOPHUHeBON HM Cepoii TOJI ¢ IPpHypoueHHbIM K HeMy pe?KHM CKaYKOM COjepxKa- 
Hua CaCOs u Apyrux CBOMCTB OCaKa HCTOMKOBbIBATh Kak TpaHHlly MexKIly XBa- 
JIbIHCKUMM WM HOBOKACIMMCKHMU OTJO%KeHUAMH. CBASbIBATb 9STOT KOHTAKT C 60- 
glee JIpeBHUMM COOLITHAMH B McTOpHu Kacnusa Hemb3A, TaK Kak STO MpPOTHBOpe- 
UMT MMeIONIUMCA JaHHbIM O CKOPOCTAX OcaqKOOOpasoBaHuA B KacnuHCKOM Mope. 
2. Buyrpu cepoit Tos BO MHOPUX KOJIOHKAX, B3ATBIX B WeHTPasIbHOW WacTH 
lOxuoro Kacnua, HMeloTCa Mpocsiov, XapakTepHsylollNecA OYHb MeJIKOH CJIO- 
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WicTocTbIO — MUKpocusoucTocTEio. B Hux HaOsmofaeTcA YepeOBaHWe CBeTJIbIX 
COMKOB, CJIOXKCHHBIX MOUTH YHCTLIM Me€MHTOMOP@HBIM KaJIbILMTOM, MH CJIOMKOB 
6onee TCMHBIX, CJIOXKCHHBIX WJIMCTBIM MaTepHaJIOM. ITO YepeOBaHHe HOCHT 
BCe YepTbI CeSOHHOM CJIOMCTOCTH HM JaeT BOSMOXKHOCTh MOACHUTAaTh CKOPOCTH 
oToxKeHUA ocayKoB. TlogcueTbl TOJINMHbI STHX CJIOMKOB HM CONOCTaBJIeHNe M0- 
JYYeHHEIX Wp C MOMLHOCTAMH (MO COOTBETCTBYIONIMM KOJIOHKaM) BCei cepoli 
TOMULM MOKa3bIBalOT, UTO BPCMA OTMOMKEHUA NOCeLHeEM MOXKHO OLMeCHUTh B 6—8 
Thc. eT. PasyMeeTCa, CKOPOCTh OCaLKOHAKOMJICHHA, NOLCUMTAHHAaA 110 HeOOsb- 
OMY TIpocso1, He JaeT Wnp, TOUHO XapakTepPHSYIOWIUX BECb paspes OT MNOAOUI- 
BbI 10 KPOBJIM,— OHA MeCHAIaCb BO BpemeHH. Ho yunTHIBad, YTO pe3KHX H3MCHEHHH 
XapakTepa OCaXKOB BHYTPH CepOli TOJULM HET M YTO MOMCueTHI, MPpOMsBeqeHHEIe 
110 MHUKPOCJIOUCTOCTH B OCHOBaHHM M BepXHeli YACTH TOMMNIM, awT CXOMHEIe 
pesyJIbTAaTbI, MOXKHO CUMTATh YKasaHHylO BHIMe UMppy NpHeMJeMol via OpHeH- 
THPOBOUHLIX pacueTOB. DroT Bospact — 6—8+TbIC. eT — CoBMaaeT C HMerO- 
ILMMUCA B JIMTepaType JaHHbIMH O JVJIMTebHOCTH HOBOKaCMMicKOro BpeMeHH (7). 

3. B ofHol H3 KOJIOHOK, B3ATOM BOIH3H Kpad BOCTOUHOFO Wesbda, B Mpo- 
culoe, KOTOpbIM Mo UBeTy OcayKa, pacnpefetenu1o CaCOs, mecuanucTocTu co- 
TIOCTaBJIAeCTCA C OTJOXRKCHHAMH KOPHYHEBOH TOJMM B WeHTpaJIbHbIX WaCTAX 
Mops, oOHapyxeubI Didacna cf. parallella Bog. u Didacna cf. protracta Eichw., 
XapaKTepHble’ JIA XBaJIbIHCKOrO spyca (ompefenenua fO. I. Uenpiosa). 

4. B nmoceqHHe romp Bce Ooubilee YHCO UCCIeELOBAaTeIeH MPUXOLHT K BBI- 
BOY, UTO Ha MpOTs2xKeHHH HOBOKACIMHCKOrO BPeMeHH MMeJIM MeCTO Tp cTaquu 
HaCTYIJICHHA MOPA, TPH Oovlee HJM MeHee CAMOCTOATEJbHbIe TpaHcrpeccuBHble 
dbaspr (?,°,8). [lokasaTeibHO, YTO BO MHOFMX KOJIOHKaX B TOJINe, KOTOpad 10 
IIPH3HaKaM, VW3JIOMKeHHBIM BbIe, WaTHpyeTCA KaK HOBOKACHHCKaA, OOHapy- 
XKUBaeTCA JOBOJIbHO OMpeseseHHO TpH PHTMA, BbIPaxKe€HHbIX B 3a4KOHOMEPHBIX 
U3Me€HEHHAX COCTaBa OCaKa NO BepTHKaH. B KOJIOHKaX, B3ATLIX B WeHTPaJib- 
HbIX uwacTAX FOxwKHOro Kacnua, OTYeTIMBaAA Tpexa3HOCTbh HaMeywaeTCA TO KpH- 
BbIM pactipeleseHus CaCOs B ocayKke. BocTounee, re oOmad KapOoHaTHOCTb 
HAMHOPO BospacTaeT, NoLoOHaA AuddepeHUMpOBaHHOCTb KpuBou CaCOs HecKovIb- 
KO 3aTylleBbIBaeTcA. B pAjle KOJIOHOK, B3ATbIX Y MOJHOXKbA BOCTOYHOTO CKJIOHA, 
XapaKTepH3YIOWIMXCA NOBbILICHHBIM COfepxKaHHeM aJIEBPHTOBOTO MaTepHaa 
10 CpaBHeHHIO C OCaLKaMH IeHTpaJIbHbIX OOacTeH, AHaNOrM4HOe CTPoeHHe NOL- 
TBepKLaeTcA HaIMYHeM TpeX MAKCHMYMOB Ha KPHBOH pacmpesemeHuA aseBpu- 
TOBOH (bpakuun (KpynHee 0,01 mm). Ilo-BugqumMomy, yKa3aHHoe Tpex4dJIeHHOe 
CTpoeHHe paCCMaTPUBaeMbIX OCAJKOB e€CTECTBCHHO YBASHIBATb C TPeMA CTAaQNA- 
MH HOBOKaCIMHCKOH Tpakcrpeccuu, H STO ABJIAeTCA elle OMHHM JOKa3aTesbcT- 
BOM IIpaBHJIbHOCTH ONpeseeHHA BOspacTa CepoH TOJULM KaK HOBOKaCnHuCcKOroO. 

OcHOBLIBaACh Ha IIpHBeeHHOH CXemMe paCuJIeHeHHA KACMMHCKUX OTIOMKeHHH, 
MOXKHO HPOH3BOAUTb COMOCTABJIEHHe KOJIOHOK, B3ATHIX B pa3JIHYHbIX yuYacTKax 
fOxuoro Kacnus. B nacTosijee BpemMaA aHHad CxeMa IIpHMeHeHa JIA YBASKH 
okOJIO 100 KOJIOHOK, 4YTO NO3BOJIMJIO BbIABHTb HEKOTOPbIe OCOOeHHOCTH pacripe- 
HeseHHA OCaKOB B 3TOH 4acTH Mops. B kKauecTBe KpHTepHeB conocTaBJeHHA 
MOryT ObITh HCMOJIb3OBaHbI BET OCaKa, efO rpaHyJIOMeTPHYeCKHM cocTaB, Be- 
JMUHHa KapOonaTHocTH. B abHelWeM, 10-BAZHMOMY, MOXKHO OyjleT NpHBeUb 
WIA STOH We MH MAKpodayHUcTHyeCKylo XapakTepHcCTHKy, KOTOpasd MoKa ele 
W3yyueHa HeocTaTouHo. 

Hy2kHO OTMeTHTb, 4TO KaxKMOe 3 MepeyHCeHHBIX CBOLCTB OCaKa MOKeT 
MCHbITHIBATL OMPeeJIeCHHbIe H3MCHEHHA MO MOULalW MW, B8ATOe B OTIebHOCTH, 
MOXKET INPHBeCTH K HEBEPHOMY COMOCTAaBJIeHHIO paspe30B. Tak, KOPHUHEeBbIi WBeT 
XBaJIBIHCKUX OTJIOXKCHHH, CBASAHHEIH, MO-BHJHMOMY, C HaJIMYHeM OKHCHBIX 
(PopM 2Ke/1e3a B OCaLKe, MOXKeT NepeXOLUTb B CepbIii HM TOMYOOBaTO-cepbIii TaM, 
Me ocaok mosBepraeTca JeHCTBHIO yrJIeBOOpOAHHIX ra3s0B. Takoe sABsjeHve 
OTM€Y€HO BO MHOFHX MeCTAX, IIPCHMYLeCTBEHHO B CBOROBBIX 4aCTAX MOMBOMHbIX 
NOAHATHH, Te, O4eBHHO, HMeIOTCA pa3JIOMHbIe HapylIeHus, C KOTOPbIMH 
M CBAZAHbI BbIXOJbI TYOMHHEIX ra3s0B. CoflepxKkaHHe TeppHreHHBIX IIpHMeceii 
MOXKET HCIbITHIBATh OTKJIOHEHUA OT OMMCAHHOH BbIIIe CXeMbI B CBA3H C JeATeJIb- 
HOCTbIO MOABOJHBIX TPA3eBbIX BYJIKAHOB, OMOJI3HEBbIMH SABJIEHHAMH, OCOOeH- 
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HOCTAMH THAposMHamMuyeCcKOrO pexKHMa, NlOKa He M3yyeHHOrO JA rty6oKux 
| mops. Bowee BbiepxKaHHbIM 10 MMOWLaqM MoKasaTemeM ABJIAeTCA pesKoe 
W3sMeHeHve KapOoHaTHOCTH ocayKa Ha Mepexojle OT XBaJIbIHCKUX K HOBOKaCHINIi- 
SKMM OTJOKeHUAM. TakimM O6pa30M, TOJbKO MOJIHOe, BCeCTOpOHHee H3yueHHe 
CBOMCTB OCaKa.M H3MeHeHHH STUX CBOHCTB MO BEPTHKAJIM aeT BOSMOXKHOCTH 
HafexKHOPO COMOCTABJICHUA KOJIOHOK, B3ATLIX B Pa3JIMUHbIX yuacTKax Oacceiina. 
9TO cueyeT YYHTHIBATH TIP abHeMMIMX UCCeELOBAaHUAX. 


VWuctutyT reomoruu Wu pa3spaOoTKH roplouHx HCcKOMaeMbIx Tlocrynuso 
Axkajlemun HaykK CCCP OSV LI6 


UMTHPOBAHHAA JIMTEPATYPA 
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rEOJIOFH A} 


M. M. PYBHHUITEHH 
O NPOJOJDKUTEJIbBHOCTH FOPCKOrO NEPHOA 
(IIpedcmaeaeno arademurom JI. H. Mepoaxoee.m 27 VII 1960) 


Iiponcxo, amu B HaCTOAIee BpeMA KPHTHYeCKHM MepecMOTp reoxpOHOJIO- 
PHYeCKOM WKAJIbI, BbIPaKeHHOH B aOCOJIOTHOM JICTOHCUHCIeHHU, OOYCJIOBJIEH | 
HHTCHCHBHBIM Ppa3BHTHeM APfOHOBOrO MeTOa, MOSBOJIAIOWLETO yeMTb JOJDK- 
Hoe BHHMaHHe MOWCKaM JOCTATOUHOrO YnCa CTpaTHrpaduyeckH TOUHO aTHpo- 
BaHHbIX ONOPHbIX TOUeK WKaJbl. IIpH STOM NOABJAeCTCA BO3MOXKHOCTb pe3KO 
YME€HbIUHTb HEOOXOAMMOCTb HHTePHOJIAUHH MexKY CMe%KHBIMH MO BospacTy pe-| 
l€pHbIMH TOUKAMH, OMMparwoluleHcA Ha JaHHbIeC O MOWIHOCTAX COOTBeETCTBYIOULAX 
OTMOMKeHUH WH HEOJHOKpaTHO MokBepraBuleHicA KPHTHKe. 

O6uleu3BecTHO, YTO H3 BCeX KaJIMHCOMep*KallMX MHHEPaJOB CJIONbI My4We 
Bcero yep2xXHBaIOT pauoreHubl aprou. [lorepu aprouva, HCMbITHIBaeMbIe HMH, 
3a WCKJIOUCHHEM He CTOJIb YK UaCTHIX AHOMAJIbHbIX CJIy4¥aeB, M0-BHJMMOMY, | 
He€3HaYHTeIbHbI H Oovlee WIM MeHee MOCTOAHHbI. TakuM oOOpa30M, OCHOBHBIM 
MAaTepHaJIOM JIA MOJYYeHUA OMOPHbIX WHp aOcosoTHOH TeoxpoHoJorMyeckou 
WIKaJibl 10 JAHHBIM APprOHOBOTO MeTOa JOJLKHbI CJIYKUTb CJIO[bI, KOTOPhIe 
MOryT ObITb H3BJIEUeHbI H3 HHTPY3HBOB, 3a%KaTbIX B Y3KHe CTpaTHrpaduyeckHe! 
TIpeeJIbl, a TAaKXKE H3 HEKOTOPHIX sPPy3HBHHIX Topoy. OAHOBpeMeHHO TIpHxo- 
IMTCA YUUTHIBATb, YTO OTYETIMBO HHAMBULYaIH3HpOBaHHble CJIOLOHOCHbIe MH- 
TPY3HBHbI€ MACCHBbI, OOaaloulve cTpaTurpapuyeckH TOYHO aTHpOBaHHbIMH 
OOOMMH BOSpaCTHbIMH MIpelesiaMu, BCTpeyaloTCA asleKO He 4acCTO HM K TOMY xe 
HepaBHOMepHO pactipeseveHbl BO BpeMeHH. 

Muoro Tpy4HOCTeH BOSHHKaeT Tak%Ke MPH MOMCKAaX COOTBETCTBYIONINX CTpa- 
rHPULMpOBaHHbIX SPPy3HBOB, COMep*KalllUX CJIOLY B JOCTATOUHOM KOJIMYeCTBE} 
K 9TOMY JOOaBAeTCA elle H TO OOCTOATEJILCTBO, YTO CJHONbI TAKUX 3¢:ppy3HBHbIX 
oOpasoBaHHi OObIMHO CHJIbHO 3aTPOHYTHI MOCIeLyIOULMMM Mporeccamu. 

B 9sToH CBA3H CTAHOBHTCH OUeBHAHOH Hev36e%KHAA MOKA HeOOXOAHMOCTH 
HCMOJIb3OBaHHA B HeEKOTOPbIX CJIyYatX WM MeHee MOJHOWeHHEIX JaHHpix. Mp 
uMeeM B BHAY, C OHO CTOPOHBI, olpekeseHve BO3pPacTa CIO, HHTPY3HBHBbIX} 
oOpasopaHui, JIA KOTOPbIX TOUHO YyCTAaHOBJIEH JIMIMb OLMH H3 BO3PaCTHBIX 
IpeyesoB, a Cc [pyro cTOpOHbI — aHHble, Nowyuaemple IA KaIMeBbIX Mowe 
BbIX INMaTOB, BaJIOBbIX MpoO MarMaTHYeCKHX Topo HM raayKoHUToB. IlocKkoub 
Ky KaJIMeBble MOJIeBbIe IWIMaTbI (34 MCKJIOUCHHeEM, MO-BAAMMOMYy, pa3HocTeH{ 
He MCNbITaBIIHX B TeYeHHe CBOeFO CYILeCTBOBAHHA MOHOKJIMHHO-TPpHKJIMHHOH 
MHBepCHH, B YaCTHOCTH — CaHHMHOB) B MOLaBJIAIOULeM OOJIbIIMHCTBE Cy4aer 
TepsAIOT YaCTh palMorenHoro aproHa (oOblmHO NopsyKka 10—40%), sacHO, 4TC 
NOWYYCHHbIe WMPpbI MOryT ObITh HCHOMb30BaHbI JMUIb B KayeCTBe NOKa3aTess 
MUHHMAaJIbHOrO BOSpacTa (BepXHerO BO3pAacTHOFO Mpesea) AIA TOM oOmacTy 
cTpaTurpaduyeckoli WKaJbl. KOTOPo OHM COOTBeTCTBYIOT. B 3HauuTe/IbHOM Me: 
pe 9TO OTHOCHTCH TakxKe HK PaJOBbIM 1poOaM MarMaTHYeCKUX TOPOL, B OTHO! 
IW€HHM KOTOPbIX AOJMKHO ObITh cOOMOFeHO yCOBHe OTCYTCTBUA Gosee A peBHUX 
PeJIMKTOBbIX KOMIMOHEHTOB, CIIOCOOHbIX COXPaHUTb TO HJM MHOe KOJIMUeCTBC 
ocTaTounoro aproHa. He meHbilet OCMOTpHTeIbKOCTH TpeOyeT MH HCHOb30Bal 
HMC 3HAaYeHHH BOspacTa, NO/yYaeMbIX To TiayKoHuTam. Hapsafy c HecomHeH| 
HbIMM (aKTaMM TOTepM TviayKOHUTaMM uacTM pagqMoreHHoro aproua (no-BuAu) 
MoMy, He MeHee 10%) usBecTHbI He CTOIb yxX pelKve clyuaM Nomyyenua mq 
MAYKOHUTAM CHJIbHO 3aBbIINeHHBIX 3HaYeHH BOSpacTa, OOYCOBJEHHDIX 3a) 
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-TpxASHEHHEM STHX AYTHTeHHEIX MMHepasoB Ooee ApeBHUM TeppHreHHbIM mate- 
_pHaviom. 

. CyloxKHaA, HO HEOTJIOXKHAA 3amaya cocTaBeHUA reOXpOHOJOrHyeCKOl WIKa- 

Jbl B aOcOJIOTHOM JIeTOMCUMCeHHM MO JaHHbimM AproHOBOrO MeToa Tpe6yer 
OCTOPO*KHOO H KPHTMYeCKOrO OTHOMIeHHA K CBeeHHAM O TreosorHyeckKoli Ma- 
THPOBKe NOpok, M30MpaembIX B KavecTBe ONOPHIX TO“eK JA onpeleseHua 
MX aOCOJIOTHOTO BospacTa, a TakKxKe TILATeIbHOrO U3yYeHHA USB/eKAaeMBIX ¥3 
STHX MOPOA MMHEepasOB, MO KOTOPbIM MpOUSBOAHTCA CaMO M3MepeHHe OTHOIIe- 
Hua A”/K*. Boubutoe BHAMaHHe JOKHO yeNATBCA TakKxKe OLeHKe TOUHOCTH 
M HaeC2KHOCTH SKCIIEPHMCHTAJIbHBIX QaHHbIx. CoOu0qeHHe STHX YCJIOBHH CMO- 
*KeT OOECHEYNTh CO3aHHe TOCTATOUHO HakexKHO reoxpowosorMyecKol UKAUIET, 

 HEOOXOAMMOCTL HaJIMYNA KOTOpOH onlyulaeTca celivac upesBprualiHo ocTpo. 

B 9T0i CBA3M MbI NpMBOAUM HMxKe XapakTepHCTHKY HEKOTOPEIX MOJIyYeHHBIX 
HaMH 3HaYeHHH aOCOJIOTHOTO BO3pacTa, NOSBOJIAIOULMX BHECTH CYLleCTBeEHHBIe 
|. YTOUHEHMA B reOXpOHOJOrMyecky10 LIKasly B OTHOLMeCHHH WaTHpOBKH lopcKoro 
mepHoya *. ; 

B Sanaguoi Tpysuu wupokoe pacmpocrpanenue uMeeT Tak Ha3biBaemas 
nop@uputToBad cBuTa Oalioca, B Mmpeseax KOTOpOH H3BeCTeH px rpaHUToOHL- 
HbIX HHTPY3HBOB, C€KYILMX STY CBUTY HM Oosee ApeBHHe LOpa3z0BaHHA UM TpaHc- 
PpeccHBHO MepeKpbIBaeMbIX HHXKHUM MeJIOM. BatioccKuii BospacT mopdupnto- 
BOM CBUTbI H€ MOKET BbISbIBATh COMHCHHA: B €€ BEPXHHX TOPH3OHTAaX, Cularae- 
MbIX TyoMecuaHHkamu, TyoreHHbIMH aprHnMTaMH, pexe TypoOpekunamn, 
HalieHa OoraTad (bayHa aMMOHMTOB, NO3BOJIMBIIad YCTaHOBUTb NpucyTcTBHe 
3eCb CaMOH BepXHeH 30HbI Oalioca (c Garantia garantiana). Oaynucruyecku 
MoKasaHo TakixKe HasIM4uNe B MOPPUpHTOBOM CBUTe BTOpOl M TpeTbelt CHH3Y 30H 
-Galioca. UTo xe KacaeTCA CaMOM HMAKHEM 30HbI Oalioca, TO IpHcyTCTBHe ee ycTa- 
HaBJIMBaeTCA Ha OCHOBaHHH KOHCTATHPOBaHHOTO B psxe MecT HocTeneHHoro 
Tepexojla PayHHCTHYeCKH aTHPOBAHHbIX TeEPPHTeHHbIX OCALKOB BepXHero Jeiia- 
ca B MOposb NopupuTowoli cBuTHI. OHM M3 rpaHHTOMHbIX MaCCHBoOB Sanal- 
Ho Ipy3uu, cekyulux mop@upuToBylo cBuTy Oalioca M nMecyaHO-c/1laHIleBble 
ocamkKH sieHaca c OOpa3s0BaHHeM XOpOlO BbIpaxKeHHOrO KOHTAKTHOTO oOpeoua 
KBapIMeBO-CJIOAMCTHIX POrOBHKOB, ABJIAeTCA Keslacypckui wAuTpy3uB AOxa3nu. 

Kenacypckuit HHTpy3HB HW BMellaloliMe ero NOposbl TpaHcrpeccuBHO Mepe- 
KPbIBalOTCA HYOKHHM MeJIOM, HaYHHaIOUIMMCH Oa3abHbIMA OOpa3s0BaHHAMH, 
3a KOTOPbIMM CJuleyIOT ayHHCTH4eCKM OXapaKTePH30BaHHble CJIOHCTHIe U3BeCT- 
HAKM HMKHero HeOKOMa. TakuM oOpa3om, Keslacypckui HHTpy3HB HeCOMHeEHHO 
nocTOaHoccKHi H JOHWKHeMeJOBOH. J[ONOJHUTebHbIe LaHHble (HaIMUHe PaJb- 
KM MOpOL WHTPy3HBa B MeCTPOMWBeTHOH CBUTe KHMePHJ2XK-THTOHA (?), HHTCHCHB- 
HOCTh 6aTCKOH opodasbl B SakaBKa3be) MOSBOJIAIOT CUMTATH ero OaTCKHM. 

Kak y2Ke oTMeuasiocb HamH pauee ('), Bo3spacrt GuoruTa KenacypcKoro HH- 
TPy3HBa OKa3asica paBHbim 167 ++ 9 man. set **. 

To npocp6e JI. JI. Kama Hamu Opi mepecuaH emy LyOMKaT UcC/IeOBaB- 
welcaA mpo6bl. OLHOKpaTHble H3MepeHHA COep*KaHHA KaJIMA M aproHa B 3TOM 
6HOTHTe, MpoBosuBuneca B JlaMOHTCKOH TeoOrMyecKOH OOcepBaTOpHu MeTo- 

JlOM H30TOMHOTO pas6aBJeHHA, aH CleLyroulue pesyJbTaTH! (MM4HOe CoOOOuIe- 
Hue): K 5,99%, A*°0,0427 umm?/r, uro coorBetctByeT 178 + 4 mun. set ***. Co- 

'TWaCOBaHHOCTh pe3yJIbTATOB H3MepeHHi, NMPOBOAMBLIMXCA B pasJM4HBIX 1a6o- 
paTOpHAX pasHbIMH MeTOJaMU, CELyeT CHMTATb XOpoUten. 


* B akcnepumentambHol vactu padoTsl mpHnumasu yuactueO. A. Penpman, H. I. Ppu- 
roppes, B. A. Jlamxu, 9. J. Yeuanse: b.- I. Uukpanse uA. JI. Xymanzse. 

** OnpeneneHuA KaJHA, MpOBOZMMbIe B HACTOALel paOoTe, NPOMSBOAMMNCh Kak xXJOponsa- 
THHATHBIM H MepXJOpaTHbIM MeTOaMH, TaK H MeTOJOM CHeKTPO*poTOMeTPHH MiaMeHH; Coxepxkanne 
aproHa H3MepsAJIOCh MeTOJOM H30TOMHOTO pasOaB/eHHA C HCMOJb3OBaHHeM B KayecTBe STaJIOHAa 
jBo3qyuHoro aprona. J]1a pacuera BospacTa MPHHATbI KOHCTAHTBI: Ay 0,557-10-49 rog-}, 
| Ag= 4,72-10-29 rog-1, K29/K = 1,22-10-4 (r/r). [lo stm Ke KOHCTaHTaM MepecunTaHbl JaHHbIe 

“Apyrux uccuteqoparesteit. ; ‘ 
*** Ouenka morpelHoctu usmepenuii JIamentcKolt o6ceppatopuu gana Jbx. JI. Kaanom, 
' CUHTalouluM ee mocTosHHolt. 
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B WeaAX HCKJIOUeCHHA BO3MO2KHOCTH (XOTA H MAaJIOBeEpOTAHOM), YTO OMOTHT 
KenacypcKoro MaCCHBa ABJIAeCTCA AHOMAJIbHbIM, MOCKOJIbKY MOJlyueHHOe 3Ha- 
yeHHe HAXOAMTCA B Pe3KOM MpPOTHBOPeyHH C MPpHHMMABINMMHCA JO CaMOro HeaB- 
Hero Bp€MeHH 3HaY€HHAMH JVIMTeJIbHOCTM IOPCKOrO TepHoa, MbI MpOW3BeJIH 
ompefemeHHe BospacTa OMOTHTa H3 BbIxXOfa TpaHuTa, oOHamKalouleroca Mo 
p. Dymucta, HecKoOJIbKo sanaguee KenacypcKoro MHTpy3HBa, WM CeKyulero Tec- 
YaHO-C/laHWeBy!lO CBUTy Jieliaca. Bospacr sToro OuoTutTa cocraBua 174 + 
+ 8 MJH. JT. 

Hakonell, HcceqOBaHHIo MosBeprca XeBckHH (XeBHCKBapCKMM) PpaHUTo- 
WIHbI MHTpy3HB, OOHaKaloulNica B pesetax J[supybcKoro KpuicTasiuue- 
CKOrO MaCCHBa Ha Mvoulaqu OKO 60 Km?, CeKyHIHH Kak JpeBHHe MasleosoHcKHe 


Nopofbl MaccHBa, TaK HW Hop*upuToBy!lo cBUTy Oaloca, MU TpaHCcrpeccHBHO Tie-. 


PeKPbIBaIOILHHCA HeEOKOMOM. ’ 


TadOauna 1 
BospacT 6aTcKHX HHTpy3HBOB 


XMapakrepuctuKka o6pasua K, % A*, umm*/r X 104 ae 
BuorTnuT u3 rpanuta KesacypcKoro HH- ; 
Tpy3uBa 6,475 0,061 (8) 410 + 16 (6) Mow a) 
Buotut us rpanuta Tymucroi 5,92 = 0,18 (2) 404 + 8 (4) A a0) 


PoroBoo6MaHKOBO-OHOTHTOBaA (pakiHA 
KBapleBoro AvOpuTa XeBcKorO HUH- 


Tpy3uBa ; 
O6pasen A, dpakuua 0,25 mm al Altes =i (0) (OA (G2) 78,84 2,4(2) 168 + 10 
O6pasen B, d@pakuna 0,5 MM iL aay 2s O04 (2) el Aisi i 1K) iSeyae 2 
O6pasen C, dpakuna 0,25 MM 1,50 + 0,04 (2) TOA Gees (5) i Oereyal 


IlpumeuauHne. B ckoOKax yKa3aHO KOJHUECTBO-OlpeseNeHHH, NO KOTOPBHIM BbICUHTHIBAMOCh CpeqHe- 
BS3BEeLIeCHHOe. 


TakuM o6pa3oM, 00a BO3pacTHBIX Mpelesa LIA ITOTO HHTPY3HBa MOHOCTbIO 
AHaJIOPMYHbI BO3PaCTHbIM IipesesiaM, YCT@HOBJICHHBIM Jlvid KesacypcKoro HH- 
Tpy3uBa. XeBCKHH WHTPy3HB XapaKTepH3yeTCA IpeHMYLIeECTBeEHHO KBAapIleBo- 
J[MOPMTOBbIM COCTABOM, IIPHY€M TEMHOLBeTHbIE KOMIMOHEHTHI MpeCTaBJIeHbI B 
OCHOBHOM PpoOroBoi OOMaHKOM, IpH pe3KO MOAYHHEHHON pow OvoTUuTa. Buaaro- 
apa STOMY OOCTOATeIbCTBY NMOJyYeHHe MOHOMHHepaJIbHOH cbpakuHu OuorTuTa 
OKa3aJIOCb SaATPYHHTCJIbHBIM, MH VIA H3MepeCHHH MpHUIVI0cb MCMOJIb30BaTb 
POrOBOOOMaHKOBOOMOTHTOBbIe (pak, H3BJIeEYeHHbIe H3 MOPOMbI WyTeM 3ueK- 
TPOM@rHUTHOU HM SJIeEKTPOCTaTHYeCKOH Cenapaunu. PesybTaThl H3MepeHHH Tpex 
PasJIMYHBIX OOPasoB NpHBezeHEI B Tab. |. IlomyueHHpre BemuunHE! 168 + 
+ 10,170 +11 u 185+ 12 man. ner He npoTuBopeyaT ofHa Apyrol u corsa- 
cyloTca c JaHHbIMa mo Keaacypekomy u Tymuctuuckomy rpaHutam. Ananu3 
BCe€X 9. HX 3Ha4eHHH BOSpPaCcTa IIPHBOLHT K BbIBOLY, YTO HaHOoIee BEPOATHOE 3Ha- 
yeHHe aOCOJIOTHOrO BOspacTa Ali KOHILa CpeqHei opbl cocraBaser 170—175 
MJIH. JleT. ITO OOCTOATEMbCTBO MOSBOJIAeT YBEPeCHHEee MOMOUTH K OLLEHKe JIUTeJIb- 
HOCTH fopcKoro TepHofa, HEKeM 2TO Jesasocb JO cux nop. Kak usBecTHO, 
A. Xovgmc, cormacHo ero wikane B, olueHuBan Hayao ropcKoro nepvosa B 
152 MH. eT, a KOHEI, STOrO NepHoga B 127 MAH. eT, CUNTad, TAKUM OOpasom, 
JWIMTEIbHOCTS BCeH IOpbl paBHOH 25 mun. eT. JTanHpie, nomyueHHble KapTucom, 
QpepeHyenom u JImmcouom (?) Wa HeBayCKHX (HOBOKMMMepHiiCKUX) rpaHuToB 
Cpeppbl Hepajhil, mosBouisioT JaTHpoBaTb KOHel 1opcKoro mepvoya B 140— 
145 mau. ser. [IpumMepHo Takoe Ke 3HaveHHe MbI HOJYYMM UCXOAA U3 WaHHBIXx 
Tlonepot, Kasakopa u Mypuxoit (*°) quia raayKonuta BosKcKoro sApyca Pyc- 
-CKOH WuaT@opMbl, NpHHAB HoTepio uM oKoJo 10% aprona. 

Takum o0pasoM, JJIMTebHOCT OLHOM TOMbKO BepXHeli JOpbl OM3Ka K Be- 
JIMUMHE, MIPMHHMaBUeHCH paHee JIA MpOMOMKHTeEMbHOCTH BCero 1OpcKOrO 
LepHoya. IlockoubkKy B HalleM pacnopsxKeHHM NoOKa HeT 3HaYeHH, NO3BOVIAIO- 
IMMX YTOUHHTh aOcOJOTHBIM BOSpacT HWKHeH TpaHUllbl IOpHl, Mpuxo_uTca 
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MpuOeraTb K KOCBEHHBIM Coo6paxkennam. Hu jlaHHble 0 MOILHOCTAX cooTBeT- 
CTBYIOWIMX OTJOXKeHHH, HH MaJleOHTOJOrMYecKHe CoOOpaxKeHHA He faloT, Ha- 
-CKOJIbKO HaM H3BeCTHO, HHKAKMX OCHOBAaHHH AIA JOMYeHHA Toro, YTOObI WIH- 
TeJIbHOCTh BEPXHEH IOPb! MpeBbiala Obl CYMMaPHYIO MpOMOMKUTebHOCTh HWK- 
Hell M cpequei toppi. Ilostomy o6ulan mpokojKUTebHOCTS 1OpcKoro mepHoa 
B 50—60 MJIH. JleT He NOJDKHA Ka3aTbCA TpeyBeMYeHHOH, M WIN HMxKHel rpa- 
HMIbI IOpbl HalpaliMBaeTcaA, TaKHM OOpa3oM, BewHuHHa B 190—200 man. ser, 
4TO HECKOJIbKO IipeBbilllaeT BeJIMUHHY, MpeqiowKeHHy!o HefaBuo JDK. JI. Kan- 
nom (*), B sto cBxa3H BCTaeT BOMpOC, He OKaxXKeTCA JIM B TAKOM CuIyyae C/IMLIKOM 
MaJION MpOAOJMKUTebHOCTh TpHacoBoro MepHosa, Hayao KOTOpOrO OLeHHBaeT- 
ca Kannom mpumepxHo B 230 mau. ser. JlaTb BnOnHe OO6OCHOBaHHBIM OTBET Ha 
_9TOT BONpOC H€BO3MOX%KHO, HE HMeA JOCTATOUHO HaeKHbIX OMOPHbIX TOUeK 
AIA TpWaca, HO IIpH BCex OOCTOATeEMbCTBAX MeHbINAA BeMYMHA TpHacoBoOro Te- 
pHoya, MO CpaBHeHHIO C IOPCKHM, He JOJWKHa IpOTHBOpeyHTb, NO-BHAMMOMy, 
_TeoJIOrHyecKHM (pakTam. 


TeomormueckHi HHCTHTYT Tloctynuo0 
AxkajemuH Hayk Tpy3CCP _ 26 VII 1960 


UWHTHPOBAHHASA JIMTEPATYPA 


M. M. Py6uHnmtTenu, JAH, 129, Ne 5 11177(1959). (Cells (C.ise iol ee 
Everenden, J. Lipson, U. S. Geol. Surv. Bull., 1086-D (1959). 
H. HW. Tlomesaa, T. A. Kasaxos, IT. A. Mypuua, Teoxumus, Ne 1, 3 (1960). 
eimai). Geol. Soc. Am. 70, 12/2, 1634 (1959), 
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Jloxxagm Anajyemun nayr CCCP 
1961. Tom 136, Ne 6 


PEOMOLHA 


E. A. CJ ATBHHCKAS 


HM)KHE- WU CPEXHEBH3EHCKOE TOP®OHAKONJIEHHE 
HA MJIOUJAWH KAPAPAHAMHCKOrO BACCEHHA 


(IIpedcmasaeno arademurom J. B. Haauexuxeim 23 V 1960) 


B HwxKHeM YaCTH TIPOLyKTHBHOM Tou Oaccelina, B ALlIAPHKCKOH CBUTe 
(C;, Vj,9), 3aKsOUeHO Oovlee ABYX ECATKOB YIOJIbHBIX MJIACTOB, pacmpeyeIeHHbIX 
B paspese CpaBHUTebHO paBHomepHO. IInactam mpucBoexo (*) OyKBeHHOe O60- 
gHaueHve @ C YHCJIOBBIM HHJCKCOM, H3MCHAIOMLMMCA CHH3y BBepX. 


Yruu cBuTbI oTuMuaroTcs (7,3) ITMpOKHM pa3BHTHeM TIOJIYMaTOBbIX H MaTO- 


BbIX THIIOB — KJ[ApeHOB H JIOPeHO-KJIapeHOB C OOKJIMeM MHHepaJIbHbIX NpHMe- 
celi, paccCedHHbIX B BellecTBe yIJIA. 

YroulbHble MaCTbl HMelOT CJIO%KHOe CTPOeHHe H H3MeHYMBEI MO CTPOeHHIO 
WM MOULHOCTH, BIJIOTh LO NOJIHOFO BbIKJIMHHBaHHA M 3aMelleHHA yruieH yruu- 
CTBIMM apruJIMTaMH WM aprHJiJiMTaMH wJaryHHblx ani. 


KosuuecTBO H MOULHOCTh YFOJIbHbIX MaCTOB BapbupyerT Ha Mioulayu Oacceli- | 


Ha oT 24 mulacToB B CeBepo-BOCTOUHOK ero uacTH, Jo 1] — Ha toro-3amape. 
JI BbIACHeHHA MpHYHH H3MeCHe€HHA MHTeCHCHBHOCTH TopdoHaKOMJIeHHA MBI 


oOpaTuvcb K aHaM3y pa3spe30B IIpompmusenHoro, AnaOacckoro y4acTKOB H 


Tentekckoro yrvieHocHoro paliona (pyc. 1), re MeTOOM dalvasbHO-WHKJIM- 
yeCKOrO aHaJiv3a H3y4eHa OOJIblWIaAd YaCTb CBHTbI B HHTepBasle OT MMacTa a20 
flO MacCTa Ki BKJIO“HTeIbHO (pHc. 2). 


MakcuMasJIbHa YIJI€HACbINIeEHHOCTb pa3spe3a CeBepO-BOCTOUHOM uacTH 6ac- | 


celina ([IpomplliiieHHbId y4acToK). Syecb M3BecTHO 24 yroJIbHbIX MwacTa CyM- 
MapHOH MOLLHOCTHIO B 33,3 M, H3 KoTOpbIxX 13 JocTuratoT pa6ouel MOULHOCTH. 


I] macTbi CIOX%KHbIe, YHCJIO MayeK yrisl B Mpesemax nuacta or 3 Wo 12. MowHoctp. 


OTAeJIbHEIX MayeK 0,05—0,6 M, a noposHEx npocsioes 0,01—0,7 m. Han6onpuiaa 
MOULHOCTb yroJIbHoro muacta 3,5 M. Kosddunvent yrenocuoctu 4,2%. Cauta 
MpecTaBJieHa 3AKOHOMePHbIM YepeOBaHHeM TeCYaHHKOB pa3JIM4HOM KpYyHO- 
CTH 3€pHa, AJIeEBPOJIMTOB, «aJIeEBPOJIMTOB TepeCaMBaHHA», aprHJIMTOB asleBpu- 


TOBLIX HM yrvieH. HanOouee pasBuTbl NecuaHble moposp (58%), oTdembHBIe ro-} 


PH3OHTbI KOTOPbIX JOCTHTaloT MOWLHOCTH B 20—25 M; Kak MpaBHJO, OHM MOscTH- 
aioT YrOJIbHble MacTb. DayHa B OCHOBHOM CocpesoToueHa B Be TOpH30HTOB 
B TOHKOS€PHUCTHIX Moposax. Ona mpelcTaBsieHa MpeHMylecTBeHHO Meenuno- 
Wamu, TracTponogamMv, B MeHbIleH cTemeHH OpaxvonosamMu, ocTpaKowamu 4 
BeETBUCTbIMM MINaHKaMH. Ilo auMabHOMy CocTaBy pa3spe3 OTMMUAeTCA BbICOKHM 
cofep>kannem (alu MOABOAHbIX 4YacTeH pyCced, CyMMapHad MOM[HOCTbh KOTOpBIX 
cocTaBuiseT 32% oT oOmlel MouHocTH paspesa. B MeHbilleli creneHH pa3BHTbI 
OTJOKeHHA MecuaHbIx OTMeel (16%), NpHOpexuoro memKoBoyba (19%), na- 


ryH ¥ 3aMBoB (19%), mpHOpexupix o3ep (3%), Gapop (2%) Mu npuMopcKHx| 
6onot (7%). PauasbHbIe pasHOBHAHOCTH 3AKOHOMEPHO PHTMHYeCKH Yepesyior- | 
cA B paspese, cularan Ao 40 MenKMX SJIeEMeHTApHbIX PHTMOB, B KOTOPbIX HaGwu0- } 
WaeTcA OHOKpaTHoe H3MeHeHHe (alu B Ananazove oT aluii NOABOLHEIX 4a-} 
cTeH pycell Jo mpHOpexHbIx osep HIM JaryH. PuTmpl B GOuIbUIMHCTBeE curyuaes } 


eo 


aCHMMCTPHUHbI MO COOTHOLMICHHIO MOMLHOCTeH NOLYroJIbHOH M Ha, yroJIbHou Yas 


PHTMbI C MOULHOM NOLyrouIbHOK yYacTb1o. Bropoe MecTo 3aHHMaloT PHTMbI C Govee 
MOULHOM TOHKOS€PHUCTOM (HaLyrOJIbHOH) YacTbIO, HaOwIOMaeMble, KaK MpaBHwio 
iB BepXHel TpeTH CBHTHI. 
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| 
cTeH. MouHocth 4x MeHseTcs of 10 no 25, peqKo 40 m. Hau6omee xapakrepubl} 


| 


{ 

IIpomexkyTounoe MOMOPRKEHNE MO YIvieHaCbIkeHHOCTH 3aHUMaeT paspes allia- 
geuKcKon CBUTbI TeHTekckoro paiiona, rye sauKkcuposano 13 macros yraa u 
-y?PHcTOoro apruJiuTa CyMMapHol MomiHocTHIO B 10,8 M. Pa6ouyto MOI,HOCTb 
_MMewT 7 mactos. Kosdpunvent yruenocuocru 1,9%., IIpuMepHo ofHHaKoBo 
_PacipocTpakeHb! apruJJHTbI aleBpUTOBbIe H necuaHuKu. Dayna MopcKas, TIO 
MpeMMyulecTBy Opaxvonoopanx, pacnpeyenena mo paspe3y paBHomepHo. Ha- 

PALY C hopMaMi, usBeCTHDIMU B Apyrux pationax Oaccelina, NOABAMIOTCA TaKue 
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Puc. 1. Cxematuyeckaa reonornyeckaa Kapta KaparaHguucKoro OacceliHa. I—7 — 

CBHTBI: / — akkyfyKcKas, 2 — almapuKcKat, 3 — KaparanyuncKkad, 4 — HafkKa- 

paraHauHcKas, 5 — nomnucKas, 6 — HaqmonnucKan, 7 — mlaxaHcKaa; 6 — TypHelicKHe 

H3BeCTHAKH; 9 — rpaHulla pacipocrpaHeHHA lopcKux oToOxKeHHH; 10 — TouKH pacrio- 
JOHKEHHA paspesoB, COMOCTABAeMBIX Ha pHc, 2 


HOBbIe BHbI, Kak Martinia sp., Tilothyris increditus, Plicatifera nalivkini 
M Ap. B paspese uMeloT MecTO IIpH3HaKH, CBUeETeIbCTBYIONLHe O YaCTOM MepHo- 
AMYeCKOM 3a00/1a4HBaHHu,— yrviePHIMpOBaHHble OCTaTKH KOPHEBbIX CHCTeM 
pacTeHwH WM TOHKHe MpocsoHKH yraucTHIx mopox. Cpequ aun, cmararomyx 
CBHTY, HaWOoJlee pacnpocTpaHeHbI OTOMKeHHA 3aMBOB, JaryH (85%) H mec- 
/WaHbIX oTMeJIeH (28%), B MeHBbIeli CTeMeHH Pa3BUTbI OTJOXKCHHA TOABOLHBIX 
-yacte pycem (9,5%), mpHOpexHoro MeskKoBofba (5%), MpHMopcKHx OovIOT 
(2,5%). Dannanbuble pasHoBHAHOCTH, KaK M B Mpebilyilem clyyae, HMeIoT 
TeHJ.CHILMIO PHTMHYeECKH MOBTOPATbCA B pa3spe3e; MOMIHOCTb PHTMOB MopAyKa 
10—20 m, pexe 40 m. Kak npasuso, onM acuMMeTpHuHE. BepxHaa, TOHKO3ep- 
HHCTad YaCTb PHTMAa (HalyroJIbHaA) MHOa B HECKOJIbKO pas MpeBpluaeT NO 
MOULHOCTH HYKHIOIO, MecuaHHKOBy10, MoxyroubHyio. Menee pa3BuTbl PHTMBI 
C MOULHBIMH MOYFOJIbHBIMM YacTAMU. PHTMbI C IPHMepHO PaBHbIMM MOULHOCTAMH 
“HW KHeH M BepxHeli uactTeli He XapaKTepHbl. 
_ Mvuawmanbya yrvienacpilleHHOCTb allJIApHKCKOM CBUTbI Ha AmaOaccKOM 
-yuactke. V3 11 naacrop cymMmapHoli moutHoctTpio 8,8 M TObKO 5 ocrurawrT 
pa6ouel MOUIHOCTH, GOJIbIIMHCTBO »Ke MacTOB HepaOouve WM 3aMeleHbI yrvii- 
CTbIM aprusmmuTom. Kosdpunuent yrsenocnocty 1%. Cputa ciomxeHa 3feCcb 
TOHKUM YepeMoBaHHeM aAPFHJIJIMTOB aJICBPHTOBbIX, AJIEBPHTOBbIX MH MesKO3ep- 
HHCTHIX M€CUAHHKOB, YaCTO OOPasyIOUIHX CepHH «aJleEBPOJMTOB MepecsanBaHHay. 
@ayHa pacnpefenena B paspese Gosee HJM MeHee paBHOMePHO, XOTA HaHOOWb- 
Ie CKOMIeCHHA XOpOIO COXPpaHHBUIMXCA PaKOBHH MpHypoveHbl K TOHKO3ep- 
MCTBIM OcaaKam. OTcyTCTBYIOT (pallHH NPpHMOPCKUMX O3ep M MOUTH HET OTIOKeE- 
‘HMM MOsBoguEIx uacteli pycen (1%). IlpeoOnagaior cdanan mpHOpexHoro Me.- 
KoBolbsA (35%), 3aiMBoB Hu JlaryH (28%). PurmuuHoctTb BbIpaxkena c1a60. Kak 
TpaBuso, pHTMbI GesyrovbHbIe, [BYX9JIeEMeHTHOPO CTpoeHHA, C Oosee MOLIHOH 
‘BepXHel 4aCTHIO, B MeHbIllel CTeMeHH — MOUTH PaBHbIMH MOMLHOCTAMH HH2KHEH 
MN BepxHeli uacreli. Mouyyocth puTmop 10—15 M, uspeqKa 30 M., 
1437 


PagM4NA paspesoB, BHIPaKeHHble B MNpeoOlaqaHHu OMpeeseHHbIX a- 
WMaNIbHBIX THHOB Mopol, XapakTepe cayHbl, CTemeHH yrsleHacpILleHHOCTH H 
OCOOCHHOCTAX YepeOBAHHA OTIOXKeHMH, ONpekesAOTCA Mpexe Bcero NOsO- 
*KeHHeM PaHOHOB Ha MOULaqM OCaLKOHAKOIVIeHHA. 
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Puc. 2. Cxema COMOCTaBIICHHA pagpe30B allIApHKcKoh cBuTE! KaparaHyMucKoro SaccenHa; 
1 — danun: J — 3aJIMBOB H JlaryH; 2 — mpHOpexkHoro memKoBOgbA; 3 — MecuaHbIX oTMeJel, 
4 — MORBOLHBIX YacTell pycen; § — Gapos mM Nepecuineli, 6 — npuOpexubix 6onor, J] — m0- 
pont: / — necuaHHkH mMenko- y cpeqHesepHucTEie, 2 — mecuaHHKH aJleBpHToBble, 3 — mepe- 
Aen aJ€BPONHTOB C MecuaHnkamMu, 4— aslespomnTH, J — aprHJJMTbI asleBpHTOBBIe 
Stine ae ee 7 — yrau. JI] — npoune: 1 — puTmbl ocaqkonaKonsenus, 2 — 

YPONbHBIX TlacToB, 8 — KopHeBble octaTKH, 4— dayHa, 5 — KOHTaKT nocTemeH- 

HbIM, 6 — KOHTAKT pesKuHit 


cr baranmMucKut OacceHH B HHKHe- M CpeHeBH3elCKOe BPeMA TIpefcTaBJAd 
co0oK Tily6oKo Byaionluiica B cyimly 3amMB (*), ocaqkKoHakonJIeHHe B KOTOPOM 
M10 NOX Bo3seHCTBHeM BOJIH, TEUCHHH WM BiMlalaloulHx pek. 
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UlmpoKoe pasButue B paspese IIpompunieHHoro yuacTKa MosBOHO-eAbTO- 
BbIX M€CYaHHKOB H OeAHOCTh (payHbl OGycAOBJeHbI eFo pacno/oxKeHHeM BO BHYT- 
PeHHeH 4aCTH 3aJIMBa, B 30He MAKCHMAJIbHOPO BBIHOCA AJJIIOBUA H HaWuGombUIero 
ONPeCCHeHHA;, STAMbl peYHOH AKKYMYJIAWHM YepelyioTca 3yecb C 3TAaMaMU WH- 
TeIbHOrO 3a001a4MBaHUA HM OOpas0BaHHA MOUIHEIX TOppaHukoB (BHocNeAcTBHH 

YIOJIbHBIX TJIaCTOB). 

Kpatnui sanaqupili, Teuxtexckuiit, paiion pacnomaraica B uacTH 3anuBa, 
NOABepKeHHOH B OONbIel cTeneHH BAMAHMIO MOpA. YcuOBUA, OnaronpuATHbe 
AJA 3a001a4MBaHHA, BOSHUKAaJIM 30eCb He MeHee uacTo, em Ha I]pompmueH- 
HOM Y4aCTKe. HO B OOMbUIMHCTBe CLyYaeB TOpouakoMeHHe MpepbiBasOcb BTOp- 

| 2KeHHEM MOPCKHX BO]. 

AnaOaccku yaacToK Obia pacnosoxKen NOY B LeEHTPaMbHOL act 3auuBa, 
B yaJleHHH OT PeYHbIX YCTbeB, B 3OHE, Pe OGJIOMOUHDIT MaTepHadl MOCTOAHHO 

_ MepepadaTpiBasica WM NepemeuiMBasica BomHeHMeM. Ilopo_b CBUTHI OYeHb OM3KH 
3eCb Me*Ky coOoM Mo reHeTH4eCKMM MpH3HaKaM, 4TO OOycOBeHO opmupo- 
BaHHeM MX B CXOJHbIX YCJIOBHAX IPH CpaBHHTeJIbHO HeOOJIbIOM H3MeHeHHH 

YpoOBHA Bosoema. 

B cpaBHUBaembIx paspesax HaMeualOTCA TakKe HM pas/IM4YNA BCTPOeHHM pUT- 
mos. B ceBepo-BocTouHO “acTH OacceliHa mpeoOaqaiwoT PHTMBI C MOILHOM NoL- 
yrOJIbHOK uacTHIO. Jin cepepo-3anaqHOoll OKpaHHbl XapaKTepHbI PHTMBI, y KOTO- 
PbIX MOU[HOCTb BepXHeli YaCTH B HECKOJIDKO pa3 MpeBbIlllaeT MOULHOCTS HWKHeH. 
Ha Ana6acckom yuacTKe, pHTMMUHOCTh HaMMeHee YeTKAa, MpeocbmalaioT PUTMBI, 
y KOTOPbIX MOIJHOCTb BepXHel TOHKO3CPHHCTOH WaCTH MpeBbilllaeT HM paBHa 
MOULHOCTH HMKHeH MeCcuaHHKOBOH YacTH. Cka3aHHOe HJIIOCTpupyetcaA crTpoe- 
_HHeM 3JIEMeHTApHOrO PHTMA, COfeprKalllero yrOJIbHbIM MWiacT dis U MpocmexKu- 
BaeMOro 110 BCeM TpeM paspesam. Ha [IpomyuactKe aHHbIli PHTM, MOULHOCTbIO 
B 23 M, ACHMMeTPHUeH C OoIee MONHOH NosyroubHo (lmecuaHHKOBOM) 4acTHIO, 

_ focturatoujen 20 m. MomHocTb nuacta ais 2,01 m. B TentekcKom paiioHe Moul- 
HOCTb PHTMa yMeHbilaetca Jo 19 M, CHMKaeTCA CTeMeHb ero ACHMMETPHUHOCTH 
WM MOULHOCTH Mviacta Zo 0,89 m. Ha Ana6acckom y4acTKe MOULHOCTb puTma 12 mM, 
BePpXHAA H HMKHAA YaCTH NOYTH PaBHBI; YFOJIbHbIM MlacT OTCYTCTBYeT. 

CieqoBaTebHO, B palione, re pHTM UMeeT HaHOOJIbLLyIO MOULHOCTb MU acHM- 
MeTPH4HOe CTpoeHve 3a CueT YBeJIMYCHHOM MOULHOCTH NOMYro/bHOH 4acTH, 
YIOJIbHbIM W1acT JOCTHraeT MaKCHMAaJIbHOM MolHOcTH. [ae mpoucxXoAuT yMeHb- 
WIeHHeE MOIM[HOCTH PHTMa 3a CueT HWKHeEH ero YaCTH, COOTBETCTBEHHO YMeCHb- 
WlaeTCA MH MOIIHOCTb MviacTa. Hakounell, MaJIOMOMIHbIe PHTMbI C HeMOJIHbIM Ha- 
Oopom (alu, yroJIbHbIX MvIacTOB OOBIYHO He CoepxKar. 

_ Tlogo6Haa 3aBucHMocTb, BepOATHO, OMpeseiHeTCA pasmH4uHeM AaMILIMTYbI 
HW CKOPOCTH KoJIeOaTeIbHEIX JBUKeHUH. B nepBoM CJlydae ABMKeHUA OLIN CpaB- 

HUTEJIbHO OOMbINOM AMMINTYyIbI UM Maslow cKopocTu. Bo BTopoM Npoucxosuso 
pe3koe yckopeHve JBHXKeHHA B ITA MOrpy2xKeHHA MU yFOJbHbIM MiacT oTMM4YAeT- 
CA MeHbilleli MoulHocTh1O. Hakonell, MaJIOMOMIHbIe Oe3yrOJIbHble PHTMbI CBASAHbI 
C JBYXKCHHAMH HeOOJbINIOH AMMVJIMTYAbI HW YaCTO MeHAIONerocA 3HaKa. 

' Takum o6pa3soM, pa3IMuuA MOL,HOCTeH WM KOJIMYECTBA YIOJIbHbIX IlJIaCTOR 

(Ha mslomagu GOaccelina onpesensioTca ero Maseoreorpa@ve H MposBJeHHeM 
TMbepewunabHbIX KOseOAaTeIbHbIX JBYXKCHHH pasJIMYHOM AMIVIMTYAbI HW CKO- 

_ pocTH. 


Tlocrymus0 


Jla6opatopu eOJIOrHH yruiA 
ae ( 5 14 IV 1960 


AxajlemuH HayK CCCP 


IIMTHPOBAHHAA JIMTEPATYPA 
171. Tl. By pues, Xun. Tsepg. Tonmupa, 11, B. 6 (1935). 7 A. A. JlioGep, Tp. 


Ma6. reom. yraa AH CCCP, s. 2, 1954. % A.A. Jlw6ep, Tp. Bcecowsx, reou.-pass. 
poner, B. 358 (1939). 4E. A.CaatspuucKas, JAH, 130, Ne 5 (1960). 
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Jloxnagn Axagemun Hayrk CCCP 
1961. Tom 136, N: 6 


PEOJOLHAA 


r. MM, TAMPA3S1H 


O HECOOTBETCTBHW TEKTOHHYECKOLO IJIAHA CKJIAQUATOCTH 
KAHHO3OHCKUX WH ME3030HCKUX OTJIOQKKEHHH BOCTOUHDbIX 
PAHOHOB AMLWEPOHCKOFO NOJTYOCTPOBA HW MEPCHEKTHBAX 

HE®TEFA3OHOCHOCTH ME3030HCKHX OTJIOKEHUMH B HX 
NPEWEJIAX 


(Ipedcmaeaeno axademurom JI. B. Haausrunom 3 X 1960) 


B TeKTOHHYeCKOM CTpOeHHH H UCTOpHu pasBuTHA AnwepoHcKoro MowyocT- 
poBa H HeMOCpeCTBEHHO IIpHJeraloulHxX TeppHTOPHH, a TakxKe pacnpeseeHuA 
30H He*bTerasOHaKONJIeCHHA BbIABJICH PAX BayKHeMIWMX OCOOeHHOCTeH, Cpe KO- 
TOPbIX CYIL€ECTBEHHOe MeCTO 3aHHM@eT CeBePO-BOCTOUHAA HIM OIM3KaA K Hel 
OpHeHTHPOBKa PALA WUCIOKAWMH 3eEMHOM KOPbl. OTa OPHeHTHPOBKa XapakTepH- 
syet AmxKuka6yi-MapfakaHckHh ruiyOMHHbI pasppB (7,3,11,1%), mpHypoueH- 
HYIO K 3TOMY pa3pbIBY MOILHy!0 PpxA3eByIKaHuyecKylo 30Hy* (14), FOxxHO-Anuie- 
poncKun yctyn** (!*), BakuucKui Baw (',14), BbISBJIGHHbIe 30HbI IIpPCHMYLeCTBeH- 
Horo HedTeHakonmeHuA HU TagsoHakonveHna (27, 1%), a TaKxKe px WMcoKawHi 
Beer KapKasa. (7)°,9 2°) wep )). 

Hamu Oplio OTMe4eHO, YTO aHHble O HedbTera3OHOCHOCTH TPeTHUHBIX OTJIO- 
2KeHHH «COBMECTHO C JIHTeNbHOCTbIO pa3sBuTHA AKuUKabys-MaplaksaHcKoro 
rIyOHHHOTO pa3pbiIBa MO3BOJIAIOT YBepe€HHO CUHTATb, YTO HedTAHbIe MH rasoBble 
3aJIexKH HECOMHCHHO HMEIOTCA BOWIH3H STON 30HbI H B NOACTHMAIONLUX OTO*Ke- 
HHAX Me€30304, KaK TOJIbKO B HHX OYAYT pacnoslaraTbCaA MpOHHWaeMble OTVIO- 
XKeEHUA (IpHOpexKHO-KOHTHHCHTAJIbHbIe, MpHOpexKHO-MOpcKHe, TPellMHOBATHIC 
MOpogbl u T. W.)» (1%). Kpome Toro, H3BeCTHO, UTO KOPHH PpA3eBbIX BYJIKAHOB 
C BbIPbIBaIONLHMUCA M3 HUX TOA PTpOMaLHbIM LaBJIeHHeM Ta3OBbIMH CKOMJICHHAMH 
OlyCKaloTca M10 MeHbINeH Mepe B Me3030HCKHe OTJIOKeHHA (MeJIOBaA H 1OpcKar 
CHCTeMBI). 

OrcytcTBue xe B A3epOaliq>KaHe BbIABJICHHbIX CKOJIbKO-HHOyAb 3HadHTeJIb- 
HbIX M€CTOPOKAeCHHH He*TH HW fa3sa yKa3bIBaeT Ha HEOOXOAMMOCTh Oowee Lese- 
yCTPeMJICHHBIX Hay4HO OOOCHOBaHHBIX MOMCKOB HaHOosee BepOATHBIX 30H HX 
pacnowoxKeHuA. B cBi3H C STHM BO3HHKaeT UpesBbIUaHHO BaxKHaA Kak B Hay4- 
HOM, TaK H B MpaKTH¥YeCKOM OTHOMCHHH MpoOJeMa BbINCHeHHA CTPyKTYPHbIxX 
YCJIOBHM Me3030HCKUX OTJOXKeHHH Ha 3HAYHTeMbHBIX PyOMHAX M HX COOTHOLIE- 
HHH C M3BeCTHOH (NO aHHBIM OypeHuA) TeKTOHUKOH TMMOMeHa. 

IlpupeqenHpli HWKe aHaNM3 TMayleOTeKTOHHYeCKUX COOTHOUIeHHM 03B0- 
JIAeT BePBLIe AA BOCTOUHBIX patonoB AMMepoHcKoro M-OBa HaMeTHTb IaH 
CKJlaquaTOCTH B Me3O30HCKOe BPeMA, KOTOPHIi OKASbIBAeTCA TeCHO CBA3AHHbIM 


* K oto MOULHOM nonepesHol TpAseByKaHHYeCKOH 30He npHypounBaerca (11) maKcHMaJIb- 
Had BO BceM AsepOalipxKane (H, MOxKaNyH, BO BCeM MUpe) KOHUeHTPallHA ras0BbIX (rpASeBbIX) 
ByIKaHOB Ha €2HHHLY 3€MHOH MOBepxXHOcTH (40 4—7 ui Gouee ByKaHOB Ha muomayAx B 100 KM?). 

** Ajoxuka6ya-MapyaksaucKnit pasppie u lOxno-AnmepoucKnii ycTyM CBxH3aHbI MepBbIi 
C TMIYOHHHBIM paspbIBOM, BTOpoli — c ralyOoKuM paspbiBom. B o60nx ciyuaax BOJIH3H 3eMHOH 
MOBEPXHOCTH 3OHbI NOQOOHBIX JVJINTeIbHO Pa3BHBalOWNXCH pa3sJIOMOB OOLIYHO OTUeTJIHBO |He 
HPOABIAIOTCA, C yrulyGJeHHeM NOABIAeTCA (ueKCypHbIii neperH6, KOTOpHIli MO Mepe javbHeli- 
mero yruiyOeHHA CTaHOBHTCA Ooulee BbIPAKCHHLIM H 3aTeM MepeXOLUT B Pa3spbIB C YBe/MUYHBAO- 
WeHCA KAH3Y amnuTyLOH (1%). Ha rpanuue KpynHbIX reOCTPyKTYPHBIX WIe€MeHTOB TakHe TJly60- 
KHe H PIYOHHHbIe PaspbIBbl MOPYT HMETb B IWlane KyJHMCOOOpasHble, a B mpoduse cucTremy cTy- 
MCH4aTbIX PasvIOMOB, T. €. MOFYT ObITb, IPHMePHO, MOJOOHLI ONHCAHHBIM MOA Ha3BaHHem Kpae- 
BbIX PpasomoB (3, 15), 
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€ paHee BbIABJICHHbIMH CellMpvyecKHMH HallpaBseHHAMU 30H PaspbIBHOH juC- 
OKaluy. 

B Bocroyxo yactu Anmepouckoro m-oBa (B npelemax Tlro6enAbI-SpipHucKoL 
CHHKIMHAIM, MpOTATMBalONeicA M paciiMpsioulelica K 1Fro-l0ro-BocTOKY) 
B 10KHOM HM 10fO-BOCTOUHOM HallpaBeHUM, MpOHCXOLUT oOmlee norpy2xKeHHe 
COBPeMEHHOH CK NaqyaTOH CTPYKTYPbI MJIMOMeHOBbIX OTIOKeHUH (Ha 1,2—1,4 xm 
M Ooslee MO KPOBJe HMKHEFO OTJeNa NpOLyKTUBHO! TOMMLH) 1 OJHOBPe€MeHHO yBe- 
JIM4EHHE MOUHOCTH STHX OTJOMKEHMH (HANpHMep, MOMLHOCTh NpOAYKTHBHON TO.I- 
mj BospactaeT Ha 1,3—1,5 kM Ha paccTosHHu 12—18 xm). Tem cambim coppe- 
MeHHasl crpyKTypa JloGeHsbI-SpIpHHCKO CHHKJIMHAIH B OOULeEM oTBeuaeT Ma- 
| JEOCTPYKTYPHBIM OCOOeHHOCTAM HM TeKTOHHYECKOMY pexKUMY BePTHKaJIbHBIX 
ABWOKEHHM BPeMeHH OOPasOBaHHA MIMOWEHOBIX HM AHTPOMOFeHOBbIX OTMOKeHHIT. 

TmatesbHbmi anaius MaTepwanoB reotusmyecKux pa6or NoKa3bIBaeT, 4TO 
TaKOrO COOTBETCTBHA HET IPH CpaBHeHHM COBpeMeHHOM CTPYKTypbl Cc Mavieo- 
(CTPYKTYPHbIMH OCOOCHHOCTAMH HM TEKTOHHYCCKHM Pe?%KUMOM BEPTHKAJIbHEIX JLBH- 
XKeHHM B Oouee paHHue reoslorMyecKHe IN0XH (HalpuMep, B Me3030e). Ha oc- 
HOBe NPOBeeEHHBIX CeHCMOPa3BeJOUHEIX paOoT (MeTONOM OTPa?KeHHBIX BOJIH) 
(ObIIM TMOCTpoeHbI cCTpykTypHbie cxembl (Kontopa mopckoit reodusuueckoit 
pasBeqKu OObenMHeHUA «AsHedTby). OfHa M3 9THX CTPyKTYPHbIX cxem (npo- 
BeeHHad MO MacTaM, pacnojowkenHbiM Ha 1—1,5 KM HWKe KPOBJH MOHTH- 
yeCKOrO Apyca) MpHypouena kK OTMOX%KCHHAM MIPHMePHO MaliKONICKOLi CBUTbI, a 
Japyraa cxema (mpoBeyeHHaa no muactaM, pacno/o*KenHbmm Ha 3,5—4,5 KM HH- 
ae KPOBJIM MOHTHYeCKOrO sApyca) MpHypoyeHa K Me3030HCKHUM OTJIO%KeHUAM. 
Ilo ctpykTypHol cxeme, pWypouveHHOoH K MalKOMNCKOH CBHTe, OTYeT.IHBO 
MpocsemuBaeTcA Morpyxkenve JlOenAbI-SbIpHHCKOM CMHKIHHAIM K 1Po-10ro- 
BOCTOKy (Ha riyOuHax 4,9—6 km u Oouee), XOTA TEM TOPpyxKeHHa, oO cpaB- 
HeHHIO C TAKOBbIM B IIJIMOMeCHOBbIX OTJIORKeCHHAX, YMCHbUIaeTcA. OTa we CHH- 
KJIMHaJIb B Me3030HCKHX OTJIOXKCHHAX (Ha ryOuHax 7,4—8 km), CoxpaHaa B 
OOWeM 1OFO-0TO-BOCTOYHYIO OPHeCHTHPOBKY COBPeMeHHOFO CTPYKTYPHOro Mana, 
OCJIOMKHACTCA, PasleNAACh HA TPH OTJCJIbHbIC MYJIbJbI, OTACeHHbIe Apyr oT 
Japyra ceqjopuHamu. CoppemenHax crpyktypa J00enfpl-3bipHHCKOH MyYJIbbI 
B Me3030HCKMX OTJIOKEHHAX 3aMbIKaAeTCA Ha lore, Tora Kak MO Malikor- 
CKUM HU TeM Oovlee NJIMOMeHOBbIM OTJIOXKCHHAM, OHA, HAOOOPOT, pacKpbIBaeTCA 
|ma toro-toro-BocTok. Bouee Toro, Jio6eHybI-SbIPHHCKad CHHKJIMHAJIb MO Me30- 
}30HCKMM OTJIOXKeHHAM K 10FO-1OrO-BOCTOKY J\a?Ke HECKOJIbKO BO3/bIMaeTCA (102%K- 
Juana ee Mysba pacnosoxeHa runcomerpHyecku Ha 200 M BpIlUe WeHTpasbHOu 
H CeBepHOH MyJIbI1). 

TipopeqeHHbli HaMH aHasIM3 MOIHOCTeH (M0 MaTepvasamM CelicmMopasBeou- 
HbIX pa6OT) MOKa3bIBaeT, YTO MOL[HOCTh CepHM OTJIOXKeHUH, pacmosOx*KeHHOM 
M@XKy NOLOUIBOK MposyKTHBHOH TOJIMH H CeHCMH4YeCKHM TOPH3OHTOM B Mali- 
|KoncKow cpute, B JroGeH{bI-SbIPHHCKOM CHHKJIMHaJIM YMeCHbIMaeTCA B 10XKHOM 
HanpaBaenuu Ha 200—300 m (or 1500—1600 m go 1300 m mu Menee), Torga Kak 
|MOULHOCTH MpokyKTHBHOH TOMIM u, TeM Oovlee, Ce MPHKPHIBAIOUIMX OTMOMKeHHH 
3 3TOM 10X%KHOM HallpaBJIeHuH, HaOOOpOT, BO3pacTaloT. OTO yKa3biBaeT Ha TO, 
ato B Ji}0GeHJbI-SbIPMHCKOH CHHKJIMHAJIM B OJIMTOIeHOBO-MHOMeHOBOe BpeMs 
< IOXKKHOMY NoGepexbio AMMIepOHCKOrO I-OBa MIpHypOunBaslacb 30Ha 3aMejJIeH- 
40rO NOrpyKeHHA, KOTOpad NO CpaBHeHHMIO C COCeHUMH 30HaMM TeM CaMbIM 
3 TO BPeMA BbIeANACh AHTHKIMHAJIbHBIM PeXXHMOM TEKTOHHYECKUX JBYXKeHHH. 
|SnenoBaTesbHO, B MMOLMeH-O/IMTOMeHOBOe BpeMsA Ha 10ro-BocTOKe ALTIIlIepOHCKO- 
}°o M1-oBa pacnoularanoch ApeBHee NOHATHE, BbiteNABIeeCA Kak 30HA YMCHb- 
| UeHHEIX MomHOCTeli OOpas0BaBIUMXCA OTIOXKeHHU. Shecb B ITUX OTVOAEHMAX 
|co3qaBanuch OnaronpuATHbie yCJIOBUA JIA POPMHPOBaHHA KpyNHbIx Herera- 
SOBBIX 3aslexKeli, KOTOpPble HbIHe MMeIOTCA Jake B HU3AX MPOLYKTHBHOH TOL, 
10 KOTOpOH B 1oxKHO yacTu J[oOenAbI-SbIpAHCKOH CHHKJMHAIM HeaBHO BbIMB- 
IeHo momoroe raiyOuHHOe SbIPHHCKOe MOAHATHE, ABJIAIOUeeCA, MO CyllecTBy, 
oTpaxkenvem Ooyee KpyNHOrO NOAHATHA B HM2KeSaeraioulHX OTJOAKEHHAX. 

Ene Oosee pesbeHO BbIPHCOBbIBAeTCA TpeBHee NOAHATHE B Mpenetax 1oro- 
sOcTOUHON uacTu AmmepoHCcKOro I-OBa Ha KapTe MOUIHOCTeH CepHu OTJIOKCHHH, 
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3aJleParollMX OPHeCHTHPOBOYHO Me*KAy celCMHYeCKHMM TOPH3OHTAMH B MalKOTI- 
CKoll CBUTe H B Me30301CKNX OTIO*KeHHAX. Kak BUAHO M3 PHC. 1, reoTeKTOHH- 
yeCKHii pexXXHM COOTBETCTBYION[ErO BPeMeHH OOYCJIOBU OOpasoBaHne B Mmpesetax 
cepepHoli uacTH coBpemeHHoli cTpykTypb! J[oOeH{bI-SbIpHHCKOH CHHKJMHAaIM 
KPYNHOM MYJIbAbI, BbITAHYTOH B CeBe- 
PpO-BOCTOUHOM HalipaBJIeHHH, B KOTO- 
pol o6pa3soBalacb CepHA OTOKeHHH 
MOLLHOCTHIO 0 2800 — 3100 m. Or stort 
MYJIbbI B IOrO-BOCTOUHOM HalipaBJieHHu 
TIPOMCXOLUT perHOHaJIbHOe yMeHbINeHHe 
moutHoctelt (z0 1700 — 2000 m u Mexee),. | 
UTO YKa3bIBaeT Ha KPYMHOe Me3O30liCKoe | 
NOJHATHE B 10roO-BOCTOUHON uacTu Amute- 
poHckoro n-oBa. Cya 0 KapTe MOII- 
Hoctei (puc. 1), cBoq STOrO NOLHATHA | 
pacnovlaraeTcaA B HallpaBJIeHHH K COB- 
pemeHHomy TviyOHHHOMy SbIPHHCKomy | 
TMOLHATHIO. BroJIHe BOSMOXKHO, YTO CBO, | 
3TOrO HOMHATHA HaXOMUTCA 10FO-BO- 
cTOUHee MOJOFON SbIPHHCKOM CKMAaLKH, 
OcoOeHHO MO OTJIOXKCHHAM, MOMCTHAIO- | 
IMM YCJIOBHBIM CeliCMH4eCKHM TOPH3OHT | 
B Me3030HCKHX OTJIOXKeHHAX (HAaMpH- 
Mep, 10 HHYKHeEMe38030HCKHM H axKe 0 
llasleoSOHCKHM KOMMMsIeKcCaM Tlopod). 
STO KpyMHoe MOMHATHe (Mes030HCKHH 
CBO) woro-BocTouHOH uacTu Amuepou- 
CKOrO H-OBa H€COMHCHHO ABJIACTCA O]- 
HOH M3 HauOoslee MepCieKTHBHbIX 30H 


M.Moyaan 
Vv 


S 
Mapaananer 5S) 


Pue. 1. Kapta momjHocrei MHomen-maveorex- 
M€3030HCKOrO KOMIVIeKCa OTJIOXKeHHH B BOC- 
TOYHOH YacTH AmmepoHcKorO moMyocTpoBa. 
a — H30/JIMHHM HCTHHHbIX MOU|HOCTeli CepHH 
OTJIOXKEHHM, PaciOJOMRKeHHOH MexKAy HH3aMu 
TIpOLYKTHBHOM TOMMH (KpoBsei KaC) u ceti- 
CMHUCCKHM TOPH3OHTOM OPHeHTHPOBOUHO B 
MaHKONCKOH CBHTe, 6 — H30JIHHHH HCTHHHBIX 
MOIWLHOCTeH CePpHH OTMOKeHUM, pacmonomKeH- 
HOM OPHeHTHpOBOUHO MexKTy celicmMH4uecKHM 
TOPH30HTOM B MaHKOINCKOM CBHTe WH CelCMu- 
4YeCKHM TOPH3OHTOM B Me3030HCKUX OTMOKe- 
HHuAX. McTHHHbIe MOMIHOCTH CepHu oOTIOxKe- 
HH M@XK LY POPH3OHTaMH B MalKONCKOM CBHTe 
HB M€3030HCKHX OTJIOMKeCHHAX COCTABJAIOT: 


If TOMCKOB HedTerasoBbixX 3aslexKeli 
B M€3030HCKHX OTJIOXKeHHAX, a TakxKe | 
B JlaJI@OreH-MHOWeCHOBEIX OTJIOKEHHAX. 

V3 puc. 1 Take creqyet, 4TO roc- | 
MOACTBYIOILUM HalpaBJIeHHeM TeKTOHH- 
yeCKHX (POPM Ppa3BHTHA B Me3030e, BBI- | 
PHCOBbIBA€MBIX H30NaXHTaMH, ABJIAeCTCA — 
C€BepO-BOCTOUHOe, HaAXOMAMeeCA B pe- 
3KOM HeCOOTBETCTBHH C COBpeMeHHOH 
cTpykTypoli AnmepoucKoro nowyocrpo- 
Ba, Tle CKslaluaTple (POpMbI MMeIOT Ha- 
MIpaBJleHHe MexK]y WIMpOTHbIM, CeBepo- 


3allaqHbIM HU OJIM3MepHAHOHaJIbHbIM. 
Hecoruacve HaOsoyaeTCA He TOJIbKO 
B OTHOWICHHH OPHeEHTHPOBOK aJleoTeK- 
TOHHYCCKUX JBYXKeHHM, MPHBeMWMX K OO6pa3s0BaHHIO HM COOTBeTCTBYIOIIel OpH- 
CHTHPOBKe 30H NOLHATHH M MporMOos, Mowy4aiomux oTparxkeHve B COBPeMeH- | 
HBIX KapTaX MOII[HOCTeH, HO H B OTHOMCHHH MpAMO TIpPOTHBOMOJO*KHBIX rpa- 
JMeCHTOB BepTHKAJIbHbIX JBUXKeCHHH, BbIPHCOBbIBABINMX B Me3030e HM JlaxKe B Ia- | 
jleoreHe H OTYACTH MHOWeHe KPYMHOe NOMHATHE B YOrO-BOCTOUHOH uacTH An- 
IN€POHCKOrO M-OBa H, HAOOOPOT, KPYNHYIO CHHKJIMHAIbHYIO jJempecciuio BY} 
MIMOMEHOBOe MH AHTPOMOreHOBOe BPeMA*, TO OLIIO OGyCOBeEHO OOpa3s0BaHHeM 


@ — 1,5—2 xm, 2 — 2,5 xm, 0 — 2,5—3 xm, 
e — 3—3,5 km 


* Mesosolickve cTpyKTYpHbie (OpMbl MepeKPbIBalOTCH pa3HUHO OpHeHTHPOBaHHbIMU 
CTPYKTYPHBIMH (*OpMaMH NasieoreHa, MHOWeHA, MWIHOWeHa H aHTpOnoreHa U B Apyrux paltonax 
AmllepoHcKoro noslyoctpopa H npHvieraiouux TeppHTopHii. Tax, Hanpumep, JHcrapMOHHsl 
B OPHCHTHPOBKe Pa3JIHUHBIX CTPYKTYP CTPYKTYPHBIX STaKell HaGMIOLaeTCA H B 3aMaqHOU uacTH | 
Aniulepouckoro nosyocrposa, a Taxxe (4 ,°) vB pyrux palionax. Tak B Hauauie BeKa MpOAYKTHB- 
HOH TOJLM (BO BpeMaA OOpasoBaHHsA KaJIMHCKOM CBHTEI) CeBePO-BOCTOUHY!O OPHeEHTHPOBKY Mesa | 


Takxke Cypaxano-Kapayyxypckaa ckslaqKa (ceBepo-BOCTOUHaA OPHeHTHpOBKa 3OHLI OTCYTCTBHA | 
KaC Ha croge). 
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HaJIOWKeHHOM BMa_MHbI Ha MecTe [OxHO-Kacnuiickoro cBoeoOpasHoro CpeuHHo- - 
_TO MaCCMBa, NosBeprilieroca B STO BPeCMA KPYMHbIM OMyCKaHHsaM. 

Takum o6pasom, B mpefxenax AnmepoxcKoro n-oBaB ero HavOonee morpy- 
2KCHHOM 1OPO-BOCTOUHOM 4AaCTH, IA KOTOPOi (akTHYeCKHe USBECTHbIC CBeLCHHA 
O [ApeBHel CTpyKType JO CHX Nop HCYepMbIBAIMCh aHHbIMH TOMbKO Mo MIMOLe- 
HY (MO HH30B MpOLYKTHBHOH TOK), BMepBble BLIABJIAeTCA KpyNHoe NOLHATHE 
B Me3030MCKUX OTJIOMKeCHHAX (Me3030HCKHM CBOL), OTpaxkaromleecA TakxKe B Ma- 
JICOEHOBBIX H MHOLMCHOBLIX OTJIOXKCHHAX. 


TloctynH10 
21 XII 1959 
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/ é‘ MHHEPAJIOTHA 
Mu. Jl. 3XYC u JI. A. AHTOHEHKO 


O PJIMHMCTbIX MHHEPAJIAX ME3O030NCKHX OTJIOQKEHUN 
° > BOJIbLIOrO. BAJIXAHA 


(IIpedcmaeaeto axademuxom H. M. Cmpaxoesim 24 VI 1960) 


% 


“ 

BpicKa3aHbl TpemNONOKeHUA O 3AKOHOMePHOCTAX, CBASbIBAIONLMX H3MeHe- | 
HUA TJIMHUCTRIX MHHepasioB M paccesHHoro opraHHyeckoro sBeulecTBa (°°). ~ 
TIposoqumpre KommuekcHolt .HepTe-ra3sopoli reosormuecKon 9kcnequinen 
AH CCCP pa6orTp ato BO3MOXKHOCTh IIPOBePHTb 3TH MpeANOMORKeHNA, B YaCT~ 
HocTH m0 3anaqnoi TypkmeHuu. I HHMCTbIC MHHepadbl STOFO paona He TOJ- 
BepralHCb JleTaIbHOMY H3y4eHHIO, a HMelOMMecA CBeyeHuA (7°,"*) HOCAT OTpEI- 
BOUHbI Xap akTep. ' Mi 

AstopaMu u3yyeH pa3spe3 ceBepHoro cKIOHa BovbiieOaixXaHcKOH aHTHKJH- 
Ha 110 CKBaxkuHe Ne 1k (J,) M OOpasilaM H3 eCTeCTBEHHbIX BbIXON0B 10 r. Tep- 
Ke3 (J,-+ Cr,), co6pannpim JI. H. Maxapozpon. B paspese Bpigemsetca 11 auTo- 
jloruueckux mayek (puc. 1). Beero 6pim0 u3syyeHo Goulee 350 OOpasloB: BCe OHH 

-MCCJI€2OBaHbI B WIMax HW C MOMOWbIO MeTHJIeHOBOrO romyO6oro (MI) u MI + 
+KCl uw yacrbio NO_BeprHyTbI HMMepCHOHHOMY (JIA OpewesIeHHA NOKasaTevek 
IIPeJIOMJIEHHA), TEPMHYECKOMY H 9JIEKTPOHHOMHKPOCKONHMYeCKOMY aHaJIH3aM *. 
Pe3ysbTaTbl ONpeeJIeHHA ONTHYeCKHX KOHCTAHT He HCIOJIb30BaHbI, TAK KaK. 


arperaTbl ODHEHTHPOBAaHHbIX YACTHIL 3aArPPASHEHbBI NPHMeCAMH, HUCKarK atoll uyMAH i 


3HaveHHA TOKa3aTelel Ipenomuenua. IIpu oKpaliHBaHHH OOpa3loB U3 BepXHelt 
(KapOoHaTHOH) “aCTH pa3pe3a MOJIYYeHbI pe3yJIbTaTbI, XapaKTepHble JIA Oel- © 
Je@IUTa.ITO ABMJIOCh CulesCTBHeM OOpa6oTKH Mopoy 2%, aya HaHOouIee Kap- 
6oHaTHBIX 5% pactBopom HCl B tTeyenve 1—2 Hemenb, MHOrga WO 1—1,5 mec. 
B xucyioh cpele B KpaeBLIX 4aCTAX HHXMBHJOB MOHTMOPHJIJIOHHTa MeCTaMi 
IIPOMCXOAUT paspylieHve TeTpaspHyecKHX ceTOK (*), MpHBOAAMee K NOAB- 
Ji@HHIO y¥aCTKOB KaOJIMHHTOBorO cTpoeHus. IlopepxHocTHaad MwIeHKa MOHT- © 
MOPHJJIOHHTa [pHoOOperaeT CMellaHHO-COUCTHIAT XapaKTep — «OeliqemHTH- | 
3upyetca». IlockouIbky KpacHTeJIH pearHpylOT HMeHHO C MOBepXHOCTHIO YacTHI,. 
BOSHHKaeT 9GPeKT Oe eJJHTOBOrO OKpalllMBaHuas. 

B W3y4eHHBIX OTJIOMKECHHAX H3 YHCMA PIMHMCTHIX MHHepasJIOB MpHCyTCTBYIOT: 
KaOJIMHAT, MOHTMOPHJJIOHHT, H3MeHEHHbIM (rHApOCsIOAN3SHpOBaHHbIH (°- °)) MOHT- 
MOPHJJIOHHT, THApPOcuioy4a HW MarHe3HaJIbHbIM CHIMKAaT WIM aIOMOCHJIMKAT. | 

KaOJIMHMT BCTpeyaeTCA 4YaCTO, HO JIMIIb B BUe HE3HAYHTeJIbHOM MpHMecH,. 
MpeACTaBJIeH IN€CTHYTOJIbHbIMH IlaCTHHKaMH “A HX OOOMKaMH (cM. puc. 406). 
TobKo B OOpasue Ne 4 (r. Fepke3) on cogepxKHTCA B MOBBIINeHHOM KOJIH- 
yecTBe (puc. 30). 

MoHTMOpHJIIOHHT pa3BHT WHpOKO H B BepxaxX paspe3a HepeqKo | 
ABJACTCH TpeOOMaaoulHM TJIMHHCTbIM MHHepasioM. OH xXxopoulo JMarHo-— 
CTHpyeTCH BCeEMH MPpHMeCHABLUMMHCA MeTOJaMH HCCIEOBaHHA HW Ha 3JICKTPOHHO- ~ 
MUKPOCKOMNMYeCKUX CHUMKAX pa3JIMYaeTCA B Bue TOHKOAMCHepCcHOl MaccbI C 
KpaHHe HeveTKHMH JIMHHAMM OrpannyenHsA (puc. 4). UactTb MOHTMOpHJIJIOHNTA, | 
CofepKallleroca B WCCJIENOBAHHbIX OTJIOXKeHHAX, H3MeHeHA (rHApPOCMOLH3sUpo- 
BaHa). [HApocMOLNsallMA MpOABJIAeTCA B KOHCOJMMalMH CKONJeHUi MOHTMO- 
PHJWIOHHTa, a TakKe B NMOABJCHHH MO UX NepHdepHu yAMHEHHbIX BbIPOCTOB 
(puc. 46). 

Puypocsioya npeo6aqaer B HMKHeH YaCTH pa3pe3a H MpucyTcTByeT B Be | 
SHAYMTeIbHOM MpHMecu B BepXHeli (puc. 1). Ha aekTpOHHOMMKPOCKONMUeCKHX |; 
CHHMKaX Pa3JIMGaIOTCH H3OMeTPWYHbIe HM YJVIMHeHHBIe YaCTHIIbl, IpHyemM Mep- 


5 
Jay OeKTPOHHOMUKpocKonMyeckHe CHHMKH Nosmyuennt JI. I. llrepen6epr, TepMorpamMblI— 
. JI. Kpoub, okpammpanne BpinomHeno H. B. Mapacanosoit. Bcem 3THM JIHIaM aBTOpbI MpHHO~ 
CAT CBOIO rulyOoKyl0 6naroxapHoctTD. | 
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Puc. 1, Cxema pacnpegesenna riMHucTBIX MHHepasios. | — KoHruloMepaT, 2 — necuaHuK, 3 — 
alespomuT, 4 — aprumnut, 5 — rimHa, 6 — u3BecTHAK, 7 — Mepremb, 6 — Mepresb JOJOMH- 
CTI, Mecuanuctbiii, riMHHCTEI, 9 — u3BeCTHAK opraHoreHHo-o6OMOuHbI, 10 — MOHTMO- 
pusonut, // — rugpocmoyMsHpoBaHHbii MOHTMOpHsoKHT, J2 — H30MeTpH4HAA THApocsosza, 


13 — yaavnenHad rufpocirosa 
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K 
M 9JICKTPOHHOMMKPOCKOMMYeCKNe CHHMKH MOTBEpAKAalOT pesKoe. Cozep- 
XKUTCA MPHM€Cb MOHTMOPHVJIJIOHHTAa HM HeEpeAKO PUAPOCOAMSHPOBaHHOLO MOHT- 
‘MOPHJIJIOHHTA. Kak wu accouMayuH | wu 2, onucbIBaemMad MOET ObITh TOL- 
pasqemeHa Ha JIBe, B 3aBHCHMOCTH OT MOpdosorMyecKHX OcOOeHHOCTeH rHy- 
pocsogpl. UacTo, oco6eHHo B HU3aX paspesa, TUApPOCIOLAa MpexcTaBseHa TOMLKO 
M30MeTPHYHBIMH MacTHHKaMH (puc. 4e). B HexoTo- 

pbix OOpa3iax, KpOMe TOrO, IPHCyTCTBYy!IOTYIMHeH- Q 200 400 600 800 1000° 
Hble TaCTHUbI (puc.49c). 4-4 accomMalluA BcTpeuaetca a 
lo BCeMy pa3pe3y, HO paciiIpocTpaHeHa MeuHbue 6 
2-H (puc. 1). b 

Ilo coctaBy accounalnit paspe3 Aenutcn na 
TPH 3OHBI: 

] 30Ha OXBaTbIBaeT OTJO*KeHHA OalioccKoro u 
M3y4eHHOH yacTH OaTcKoro spycos. Jia Hee xa-> | 
pakTepHO MpeoOjananve ruypocmogp (2-a u 4-A : 
accOlHallHH), CpeqH KOTOpOH 3 : 

Ba ease nae ee, See ieee ae ad dnt AN 
: ; TepMorpamMMb! (ppakiwHi < 0,001 
TIPpHCYTCTBHe CyULeCTBEHHOTO KOJIHYeCTBALHApOcJO- mm. a— odpazsen Ne 60 (r. 
AM3HpOBaHHOrO MOHTMOpHOHUTAa (puc. 1). Tepkes), accouwauna 1; 6 — 

Kesopelickve OTO%KeHHA, BbIemeHHHIe BO II _ RE RS tae lial we ree 
SOHY, OTIMYAIOTCH MOUTH MOCTOAHHBIM OTCYTCT- / ac, 2; 2 Ne 5 (r. raya 
BHeM YJJIMHEHHOW THAPOCJIObI WH OYWRHbHH3KUMCO- ac. 4; 0d —Ne4 (r. Tepxes) 
epkaHveM [FHpOCJIOLM3HPOBaHHOrO MOHTMOpH.A- 

JIOHHTA. 

III 30Ha BKsOUaeT OKCCOPA-KHMePHYKCKHE HM HWKHEMEJIOBbIe OTJIOXKEHHA. 
Oua OTVIMYaeTCA OT MpeybIyUlMX 30H Npeocbmalanvem epeaH rMHHCTHIX MHHe- 
}paJioB MOHTMOpHionNTa (1-01 accomnalHsa). YAIMHeHHad rus~pocuO_a uM ruspo- 
}CJIOLU3HpOBaHHbIH MOHTMOPHJIJIOHUT COepxKaTCA MpMMepHO B TaKHX %*Ke KOVJIH- 
yecTBaX, KaK B I 30He, HO CyMMapHoe COJep2xKaHHE FUPOCHOJHI 3,eCb MeHBLLe. 

IIpoBegenupie panee padotn no IIpeqkapKa3bi1o NoKa3aJiH, YTO COCTaB acco- 
Mali PJIMHHCTHIX MHHEpaJIOB BO MHOTOM 3aBHCHT OT COCTOAHHA HU CTeMeHH Mpe- 
D0pas0BaHHA pacceAHHOrO OpraHuyueckoro BelmectBa (°-§). B uacTHocTH, HaJH- 
que H KOJMYECTBO TUAPOCJIOLH3HPpOBaHHOFO MOHTMOPHJJIOHHTAa OKa3aJIOCb BO3- 
MOXKHBIM HCIOJIb3OBaTb IPH WHarHOCTHKe OuTyMOOOpa3s0BaHHA. 

ConocTaBJIAA BbIBOJEI, NomyyeHHble m0 T]penkapKasbio, C pe3yJbTaTaMu 
“43y4eHHA PIMHHCTHIX MHHepaoB B paspese r. TepKe3 4 CKBaxKUHEI Ne 1K, MOXK- 
‘|HO CileulaTb Culeqyroulve MpeqnovoxKeHHuA. 

Han6oslee MepcneKTHBHbIMH B OTHOLWeHHH OHTyYMOOOpa3s0BaHHA, BepOsTHO, 
ABJIAIOTCA OaloccKue u OaTCKHe OTO#KeHHA (I 30Ha), MOCKOIbKY OHM COsep2xKaT 
2 H3MC€HEHHBIM (THAPOCJIOAM3HpPOBaHHbIH), H HeEH3Me€HEHHbIM MOHTMOPHUJIJIOHHT. 
[I 30Ha, NO-BHJJHMOMY, He MOET pacCMaTPUBATLCA B KayecTBe NepCcieKTHBHOM — 
3 MOJIb3Y TAKOFO MIpeANOJIO*KeHHA TOBOPHT KpaliHe MaJloe KOJIMYeCTBO, a MeCTa- 
MM MW OTCYTCTBHe FHpocOMM3MpOBaHHOrO MOHTMOpHssOHuTa. Hakonell, 
II 30Ha, Oynyau cxofHa c I, HaBepHoe, MeHee MepCMeKTHBHa, TaK KaK 
Ipolecc THApocmOLM3alHH 3fecb HaXOJUTCA Ha Ooee paHHeH CTaMH, OTBe- 
[aiolleH HavasIbHOMy 3Tally MpeoOpasoBaHuA OpraHHyeCKOro BelllecTBa. 


S % 


KommiekcHad wHe(pre-ra30pax TeoslornuecKkad 9akcnequunA Tloctynuao 
Akajlemuu HayK CCCP 22 VI 1960 
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Jlonnzagn Anagemuu Hayrk CCCP 
1961. Tom 136, Ne 6 


MHHEPAJIO‘H A 


E. A. MOBEXUMCKAS wu akagemuk H. B. BEJIOB 


O KPHCTAJIJIMUECKOW CTPYKTYPE IBAMQUMHTA NaBeSi;,0,0H 


SBIMAMMUT BMecTe C HeaBHO pacwIMppoBaHHbIM HaMM STMAMAMMUTOM (',*) 
cocTaBlseT Qumopduyio rpynny Na — Be-cuuKaToB, TomecTBeHHOrO 
coctapa, NaBeSi,O,OH. 

Beppe 3TH MHHepadbt Obi onucanpt Bpérepom (*) B 1890 r. u 3aTem 
®vynuKom (4) B 1894 r. B 1927 r. Tocnep u Kpayc (°) 4 nouTH OLHOBpeMeHHo | 
Saxapuacen (°) onpeqemuau cbopMaibHy!0 MHKporeoMeTpHio OOOMX MHHepavioB, | 
T. ¢, TlapameTpbl AveHKH HM MpocTpancTBeHHble rpynmpt cummetpuu. Uo (’,*) | 
MpelIOKU MOseIH CTpyKTyp pomOnyecKoro STMHAMAMMHTa M MOHOKJIMHHOIO | 
SBIMIUMUTa, IIpHueM NepBbli TpaKTyeTCA MM KaK BHYTPeHHHM JBOMHHK BTO- 
poro *. Ham nosTopxpli anaus (*,”) CTpyKTYpbI SNMAMAMMUTA NOKasa OuIMO04- 
HOcTb MogemH Mto, WB SNMAMAMMUTe ObIIM HaleHbI JMMeTAaCHJIMKaTHBIe JICHTHI | 
cocTaBa SisO1s, IpelcTaB.AollHe COOOM CABOCHHbIe BOJIJIACTOHHTOBBIe IeMouKh, | 
a ne menu SisOs no Uto. Mozenb Uto aaa cTpyKtTyppt SBAMAMMUTa He MOXKET | 
HafiTH TpW3HaHHA y MMHepaoros (1°), Tak KaK He OOBACHAeT 3HAUMTEbHOTO 
BHeEIIHerO CXOJCTBA SBIMAUMUNTAa M MoueBbIxX wimatToB. Tlostomy mapauesbHO 
C OpeeJIeHHeM CTPYKTYPbI SMMAMAMMUTA HAMM MpOBOAMJIOCh CTpyKTypHoe Hc- 
culeoBaHve HW IBAMAHMMTA. 

OBIMAMMUT HanOoulee YaCTO BCTPeyaeTCA B BUA MOJMCHHTeETHYCCKHX JBOH- 
HMKOB, H MOHOKPHCTAJIbHbIe OOPa3ibl MPHTOMHbIX JIA PCHTTEHOBCKHX CbeEMOK 
pasmMepoB HalTH OBObHO TpylHo. Mcnomb30BaHHbl AA uccneloBaHua 
CTPpyKTYpbl SBAMAHMHTAa peHTreHorpaduyeckuh MaTepHal COcTaBHJI CHHMOK 
KauaHWA, CHATHIN MpH BpalleHHH oTOOpaHHoro KpucTamuKa (0,5 <x 0,5 mM) | 
BOKpyr ocu b, a Takxe KcboporpaMMb! BpalleHHA BoKpyr b-ocu (HyseBaa, Mep- 
Baa MW BTOpad cCwloeBble JIMHHH), noswyyenHpie H. T. Ilunepna na Mo 
Ka ,p-H31ySeHun. | 

Tlapamerpbl MOHOKJIMHHOM AYeHKH B Wpelemax TOWHOCTH COBMaJH Cc paHee 
ykasanHpimn (°,°,8): a = 12,68 A, b = '7,38A, @= 14/02 A, 6 "10345" 
Z = 8. Pefoposckan rpynna cummetpun C$ = C2/c cneqopana u3 noracanun, 
a Takxke H3 OCOOeHHOCTeH TeoMeTpHH MaTepcoHoBcKoH mpoekuuu (11), Orpu- 
IaTeJIbHbIA PeSyJbTAT MCIbITaHHH Ha MbesosppekT (MpOBeeHHbIX B adopa- 
Topuu Kadenpri Kpucramopusuku MocKoscKoro yHuBepcHTerta) H aHasIH3 BHELI- 
He QOpMbI KPpHCTasJIOB TakxKe MOLMTBepKLaIM TOMO3IPH4HOCTh 9>3BIAU- 
TMMUTA. 

OnbiT pacuMdpoBky CTpyKTYpbl SMMAMAUMUTA NOACKa3bIBa HaUaTb UCc/eLO- 
BaHHe C NOCTpOeHHA JMarpaMM (PyHKWHH MexKAaTOMHbIX BeKTOPOB: MpoeKIHH 
P (u,W) M BsBeMIeHHEIX mMpoeknHit Pi (uw) uw Pe (uw). Tipumenenve mpsampix 
METOLOB pacueTa 3HAKOB CTPYKTYPHbIX AMIVIHTYL He MOrJO LaTb pe3yJIbTaTOB 
M3-34 HeOOJIbUIOrO OObeMa IKCMEPHMeHTAIbHOFO MaTepMasla W CHCTeMaTHYeCKUX 
noracanni h +k = 2n, B CHuy 4Yero MpH cTaTMcTM¥eCKUX pacueTaxX 3HAaKOB 
F097 HEAbSA OblIO UCTOb30BaTb pecpieKcsi 1-H cmoeBoit muHuu. Kpome Toro, | 
ooulM nepHol b ~ 7,3 A y sueeK SBAuAUMUTAa M STMAMAMMUTA lip O1M30cTH 


* & o a | 
Tloqo6uo Tomy uTo uMeeT MecTo B Apyroii AAMopdHoii nape: MOHOKAUHHDI SHOT — pom-} 
Ouyeckuit wousuT. O6a umeiot dopmysty CasAlsFeSis0120H (°). 
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_ OCTAJIBABIX PasMepoB [elas BEPOATHOH AHAJIO‘MUHOCTh CTPYKTYp, H, cueqoBa- 
TCIbHO, B OBAMHMUTe HyXKHO ObIIO MpeqBUeTh BO3MOKHOE HaJIO%KeHHE 


_ aTOMOB B 9STOM MpoekiHH, Ko- 
| TOpoe CHJIbHO 3aTPYAHUAI0 pemte- 
_HHe CTPyKTypbl snMquAUMuUTA. 
_  AwHa3 BSBeWIeHHEIX mpoek- 
wah PyHKwan Tatepcona u mu- 
HUMAJIM3alMA Mpoekyun dyHK- 
WHH Ha KOOpAMHATHY!O Moc- 
KOCTb WW NPHBeIM K BapHaHTy 
-CTPYKTYpbI, AalbHeltimee yrou- 
'HeHHeE KOTOpOrO mpoBosHsocn 
MO MeTOLY mNMoceqoBaTebHbIXx 
mpHOmmkKenni. Koacdbunuenr 
‘ pacxoyumoctH R, paccuntan- 
HbIH 110 108 HeHyeBEIM pedtek- 
cam Tua AO/ uw 192 Henynesnim 
pedsekcam Tuna Al/, oxasanca 
“paBeH COOTBeTCTBeHHO 0,22 u 
0,235 (sin 0/A < 1,1). 
 B ta6n. 1 npuseyenst xKo- 
OpAHHAaTEI Oa3HCHbIX aTOMOB 
CTPYKTYpbI SBAMAMMUTA. 
Koopyunate xu ZBcex ato- 
MOB HalijleHbI NO yTouHeHHoli 
NpOeCKWMH 3JEKTPOHHOM T0T- 
HoctH. Koopqunate y nosyue- 
Hbl W3 KpHcTaOXuMuyecKkux 
coo6paxenuli, NoyKpenvsieHHbix 
B3BelUe€HHBIMH TIpoOeKIMAMH. 
CrpykTypa 92BquuMuTa pB 
| MpoekuHax Blob b- u c-oceli 
| Kpuctaima w3s00paxena na 
| pac. 1. Ocnosoii crpyxtypsi 


NN Wy 

rey 
Cex 
= oa 


b 
( 
A 


Puc. 1. Crpyxtypa sBauquMuTa B KOOP\H HalLHOHHBIX 
momvaapax. A — MpOeKUHA CTpyKTypbl BOMB b-ocH, 
5 — mpoekiua cTpyKTypbl Bob c-ocH 


“SBAHAMMUTA, Tak 2Ke Kak H INMAWAUMUTA, ABJIAIOTCA BUTHIe KOJOHKH u3 Na-no- 
| -THSApOB, BbITAHYTbIC BOb b-ocH KpucTasma, HO Ooee HU3KAA CHMMeTPHs 
| sueHKM 9BIuAUMUTA HosBOuser Na 13 BOCbMePpHOro OKpyXeHHuA (3aKPYy4eHHbI 


T aonrnuy, a 1 

ATOMBI | x/a | y/b ATOMDbI | x/a | y/b | z/c 
Six 0,028 | 0,485 0,500 | 0,000 | 0,000 
Sits 0,027 | 0,030 Speen Ga 

j ‘ , 0,017 | 0,260 A i0,4 
. Sing 0,326 | 0,285 0,000 | 0,500 | 0,000 
Be 0,190 0,715 0,400 | 0,096 | 0,105 
Na 0,119 0,725 0, 250i") |) 40,250 {1 0,600 
] 0,125 0,583 0,402 | 0,433 | 0,120 
II 0,125 | —0,070 0,305 0,815 | 0,180 


Ii puMeutanuue. PumcknmMu wudpamu (ue B HHAeKCax) O6O3HAaNeHEI aTOMBI Kucmopoga. 


: is TOMCOHOBCKHH KYO) B CTpyKType SNHANAUMUTA NepeliTH B 2BAMIMMUTE B 
Oonee THNMUHEI fia Ca- u Na-cuIMKaTOB NOJIM3,p — CeMHBepIHHHUK, mpel- 


13 AH, vr. 136, Ne 6 
| 


STABJIAIONIMM COGOH HECKOJIbKO UCKaxKeHHY1O TpHuTOHabHY10 IIpH3My HM coywle- 
fem Cc HeH no OOmleH KBa,paTHOH rpaHH nNowyoxTasnp. Ha puc. 2 us3o0- 
‘Opaxenbl KoMOHKH Na-nosH94poB B CTpyKTypax SBAKAMMHTA VW INH AMAMMUTA, 
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KpeMHe-KHCJIOPOAHbIM MOTHB CTpyKTYypbl — 3TO ABYX9Ta@KHbIK CJION, MOCTpo- 
CHHbI H3 TeX %Ke BOJIJACTOHHTOBBIX emo4ek [Sij+2 Ogloo, YTO HM B SNMAHAMMUTe, 
HO CBA3AHHbIX [pyr Cc Apyrom He Moc- 
KOCTbIO CHMMeTPHH, a Yepes aTOMbI KHC- 
Joposa, pacnoJIoxKeHHble B IeHTpax HH- 
Bepcun. DodpupoBaHuHble CIO 43 Si-TeT- — 
padspoB pocTHparotcA MapasnesbHO: 
msockocTu (001), u BMecTe c Be-Tetpaag- 
paMu CO3JaloT EAMHbIM TPeXMepHbIH Kap- 
Kac cocTaBa BeSi,0O,OH. Takum o6pa- 
30M, CCJIH SNHMAMAMMUT JIMLIb 10 Popmy- 
Ji€ ABJIA€TCA AHAJIOTOM KapKaCHBbIX CH= 
JIMKaTOB, TO THMopdHad tbopMa — 9BIH- | 
MMUT, KaK HM CweLOBaO OKMAAaTh, 
JICHCTBUTeIbHO ABJIAeTCA OepHJOCHIH- | 
KaTOM KapKaCHoro CTpoeHHA. 

CmovcToe cTpoeHHe KpeMHe-KHCJIO- 
poxHOrO OCTOBa CTPpyKTypbl OObACHAeT 
OTPHILATeJIbHbIM ONTHYeECKHH XapakTep | 
3BAMIUMUTAa HM HasMune y ero KpHcTa- | 
JIOB OLHOTO HallpaBJIeHHA COBepwIeHHOH | 
Puc. 2, Burbie KOJOHKH H3 KOOPAHHAallHOH- cnaiinoctu (001). Kapkacnoe <TPOGBHS 
HbIX TOMHELPOB BOKpyr atomos Na. A —  O€PHJMOCHJIMKaTa — SBAMAMMUTAa XOpo- | 
B CTpyKType poOmOnuecKoroO 9SMHAMAMMHTa, 0 OObACHAeT ero BHeHee CXOZ.CTBO 
5—B CTPyKTYPp€ MOHOKJIMHHOrO SBAKTHMUTa C NOJICBLIMH IlnaTaMyH. 


MockoscKHli TocyapCTBeHHbI YyHHBepcuTeT Tlocrynuuo 
um. M. B. Jlomonocospa 28 XI 1960 
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B. H. BEPPEP 


HOBDIE AAHHBIE O CHEHMTAX HA FOE AJIJAHCKOLO LIHTA 


([pedcmaearexo axademuxom JI. C. Kopxcurcrum 14 VI 1960) 


Ha toxKHow oKpavne AvjaHcKoro WTA, B BepXOBbAX p. THMNTOH, Ha WIH- 
yoTe HMKHero TeyeHHaA p. Toponiiax, B 1945 r. A. A. Wanomuuxossm u B 
1958 r. aBTopom Ha JByX pas0ONleHHLIX y¥acTKaX ObIIM BCTPeyeHb! LaliKoBple 
\OpasoBaHWA, HaSBaHHble NepBOHAYaIbHO rpaHuT-nopdupamu, HO Mpu Jeranb- 
10M XHMHYECKOM H MeTporpaduyeckoM H3y4eHH OKa3aBlIMecd Noposamu, 61M3- 
{MMM lo cocTaBy K cHenuTam. Jlo cux nop 3adpuKcHpoBaHo TpH Aaiiku yKasan- 
|x Mopoy. Oza us faek (BOCTOUHBIM y4acTOK) eTaIbHO Mpociexkena BbIpaoot- 
<amu, Be [pyre u3y4eHb! M0 SOBHaIbHO-JleJIOBHAJIbHbIM pasBasaM. 

Jjaviku CHeHUTOB 3aleraioT B KBapIlHTax, cTpaTurpadwyuecku NpuHawexka- 
aux K Bepxueanfanckoi cpute Venrpcxoi cepuu AmfaHcKoro Kommsexca 
leTamop@uyeckHx Mopo, apxex. KsapluTbl ClaraloT KpblibA AHTMKJIMHAJIb- 
‘IX CTPyKTyp H NpocTuparotca mo asumyty 40—50° c nagenvem nox yruom 80— 
0° k ceBepo-3anayzy 4 ioro-BocToKy. KBapluTbI MpopBaHbl Ppo30BO-KpacHbIMH 
JIACKUTOBLIMU TpaHHTaMu apxeltcKoro Bospacta (*). 

Ha BocTouHoM yy4acTKe Jalika CHeHUTOB MpocTupaetca mo asumyTy 60—70° 
llajleHHem Kk CeBepo-3anayy ox yrmom 75—80°. Jinuna Jaiku 50 M, MouHOCTE 
o 2 m. Jie Raiku 3anamqHoro yuacTKa MpocTupaioTca no a3sumyTy 330°, Hampas- 
] eH¥Me H yrou Nagenus He BhisacHenbl. J. una Jaexk 300 u 400 M, MomtHocTb 10—30mM. 

‘HH pacMoO*KeHbl KyMHCooOpasHoO HM MepeceKaloT NOJIOCy KBaPUMTOB BKPeCcT 
| pocTupanHua. 
_ Tlopoga, cnaratouasa Laliku, MaKpOCKOMMYeCKH BbITAQUT *KeTO-Oypou WK 
\|opwuHeBOH, MaCCHBHOM MeJIKO3epHUCTOM, MecTaMM MoOpucToH c nopduposul- 
\|bIM CuloweHHeM. Y2xKe Mp GersioM OCMOTPe 34METHO 3HAYHTEIbHOe KOJIMYCCTBO 
‘ene3a B Mopose — MarHeTHT H TeMaTHT PaBHOMePHO HAaCbIULaIOT BCIO Moposy, 
SpasyA Ha OTMebHBIX y4acTKax OGocoO/leHuA pasMepoM Zo 5—10 cm. 

Tlo, MHKpockKonoM OMMCcbIBaeMbIe CHeCHHTbI — STO PaBHOMePHO3epPHHCTHIe, 
Hora Nop@upoBusHble Moposb c pasMepoM 3epeH OCHOBHO Macchi 0,3—0,6 mm 
| mopduposeix BpieneHuli 2—5 mM. CrpykTypa MeHseTCA OT amOoTpHomMopdHo- 
|pHucToH fo KpHcTaimMuecKH-3epHuCTOH HM B HEKOTOPBIX CJly¥anx TpaxH- 
‘|agHoi. 
| Konuuecrsenupiii MuHepaJbHbIii cocTaB Nopoybl (B OObeMHBIX MpomenTax) 
IKOB: KANMeBbIM NovleBol mmatT 75—82, amboOutT 4—4,5, neomuter fo 10, KBapi 
* EMHMYHBIX 3epeH Jo 5, MarHeTuT 8—10,5, anaTuT 2—5, pyTus Jo 1,2, uup- 
|oH—enuuuuubIe 3epHa. KoueOaHua B cosepxKaHHH MMHepaoB Had sIO{aIoTCA 
|B npeqenax ofHol Taikv MB alikKax pasHbIX y4aCTKOB. Tak, Ha BOCTOUHOM 
Jiactke B CocTaBe CHeHHTOB OTCYTCTBYIOT IeOJIMTbI H YBeJMUYHBAIOTCA OTHO- 
TeIbHbIe COfepxKaHHA OCTAJIbHbIX MHHepaJOB. 

Kavsueppiii nomepoft wnat caraeT OCHOBHYIO Maccy Moposbl H OOpasyer Mop- 
IpoBble BKpallenHuku. PopMa 3epeH HSOMeTPHYeCKaA MIM TAGMUTYATAA HAMO- 
pdbad. B equHwunErx sepHax PuKcHpyerca pelleTuataa CTpykTypa. Samepsi 

dbegoposcKom croauKe (< | (001): Nm>7°) MO3BOJIAIOT OTHECTH MH HECHBOHAH- 
IBAHHBIe 3epHa K MUKpOKJIMHy. Bo3MoxHO IIPHCyTCTBHe aHOpTOKNa3a. B ka- 
IEBOM TIOJIeBOM LIMaTe cofepxXaTcA OOHJIbHBIe MepTHTOBHIe BPOCTKU asbOuTa, 
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HHOra MACKHPYOUlWe eCTECTBEHHbIe FpaHUlibl 3epeH. NXapaKTepHbl BKJIOUeHHS 
MeIbuaHwIMx YellyeK M°TMWaCTHHOK reMaTHTAa, pacnovlaraloulMecA 4YacTbIMH ma 
paJWJIebHBIM WellouKaMH, OpHeHTMpoBaHHbimy 10 (010). 

AunpOuT pucyTcTByeT B Moposle Ooslee WIM MeHee MOCTOAHHO B Bue NepTu 
TOBbIX BPOCTKOB B KaJIM€BOM MOJI€BOM IUMaTe M perKe B BE MeJIKUX NMOJMCHHTE 
TWUeCKH CBOMHHKOBaHHBIX 3epeH, pasmMepom 0,1—0,2 mm. 

Kpapll BCTpeyeH TOJIbKO JBaxKbl B BUe MeAKHX PpacCeAHHbIX NO Nopoyy 
KC@€HOMOPQHBIX 3epeH. : 

Lleonuth! O6pasy1oT HeOoJIbUIHe KCeEHOMOP(HbIe CKOMJICHHA MeKIy 3epHaM 
KamMeBoro ToveBoro winaTa. MHorya mocieqHH 10 NepHdepHu 3epeH 3amenlae 
ea teomutTamu. B cKpellleHHbIX HHKOJIAX OHH C1a6O AHM3OTPONHI, BUH yA 
HeHHbI€ 3epHa MHHepada, OOpasylioulve HHOra arperatThl pakuadbHO-sMy4HcTor¢ 
crpoenua. [Ip ofHOM HHKOJIe€ CKOMJeCHHA IWeOMTOB BbITIA,AT COBepuwieHH( 
OMHOPOAHBIMU, CJia6o OypoBaTbIMH. 

SHAYHTEIbHY!IO POJIb B COCTaBe NOpOMbI HrpaeT MarHeTHT, OOPasyiOUlMH U30} 
MeTPHUHbIe 3epHa HIM BBINOJHAIOULHH MexK3SepHOBble MPOMeXYTKH. OH CHJIbH 
reMaTHTH3HpoBaH. AMaTHT, MpeCTaBJIeHHbI yJIMHeHHO-IIpH3MaTHYeCKHMH J 
H30MCTPHUHbIMM 3epHaMH, paBHOMepHO paccesH M10 Mopose HIM OOpasyeT HeOouID! 
mime ckonuenuna. Ilourn Bcerga npucyTcTByeT pyTHJ B Bue MeaKUX (0,03 mm 
YAJIMHEHHBIX Oyppix sepeH. ILupKoH mpescTaBseH peKHMH MeJIKHMM TIpH3Moyl 
KaMH. 

Munepasornyueckoe W3y4eHHe MpOTOJOYKH JaWKOBOH NOpOAb! NOATBepAMsK 
neTporpadwyeckoe onpeseseHHe aKILeCCOpHbIX MMHepasioB. B HeMarHHuTHO# 
(ppakiMM MpoToMOUKH amaTuT coctaBua 90%, uApKoH 10%, pyTH — peqKu¢ 
3HaKH; B 3JIEKTPOMarHUTHOH tppakiHu MapTuT 100%, MapTuT B CpocTKax Cc ama) 
THTOM — peJKHe 3HaKH; MA@rHHTHAA (pakUHA MpOTOJIOUKM IWeJIMKOM COCTOX’ 
H3 MarHeTHTA. 

CnekTpasIbHble aHau3bl 4 oOpa3ioB, mpoBeqenHple (1. M. Kpapiospim) 
OKasasIH IIpHCyTCTBHe B CMe€HUTAaX CJeyIOulMx 3seMeHTOB-mpumecen: Ti 1% 
V 0,001%, Ba 0,5%, Sr 0,01%, Cu 0,001%, Ni (scrpeyen B ofHOM oOpasute 
0,01%, Co caequt, Cr 0,001—0,01%, Ga 0,01%, Zr no 0,06%. 

XMMMYeCKHH COCTaB CHEHHTOB WJIJIOCTpMpyeTcA IBYMA aHaJIM3amu OOpas! 
LOB W3 flaek 3amayqHoro yuacTKa (cm. TaOn. 1; aHanuTHK B. K. Kononsesa)} 
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{ 
_ B moscHenwe kK nepecuetam xumuyeCKHX aHaJH30B CI€LYeT OTMETHTb, YTO 
jlO AaHHBIM MHKPOCKONHM WM MMHepaJorMyecKoro UccAeLOBaHUA NpoTOJO4KH 
MEHHTa TEMHOUBETHBIC MUHEPaJibI B MOpOe COBepIeHHO OTCyTCTBYIOT. CuleqoBa- 
'eIbHO, Fe,O; pH XMMMYeCKOM aHavH3e 1eMKOM NosyyeHa 3a CUeT UMEIOILAXCA 
’ Mopose pyAHbIX MHHepasioB (MarHeTHTa uM MapTuta). UTo6n us6exKaTh ucKa- 
KEHHBIX, HE OTBEYAIOINMX COCTaBY NOpoOs{bl 3HaYeHHH, pH pacueTe 4YHMCTOBBIX 
(apakTepHcTHK 10 Metoxy A. H. 3apapuuxoro Fe,O, uckmo4eHa, u COcTaB IIpH- 
seneH K 100%. Tonbko nocae storo npousBexeHn pacuer, KOTOphIM B MpHOmH- 
KeHHOM Be OTPaxKaeT CocTaB MOposb! Ges PyAHbIX KOMMOHEHTOB. 

IlleslogHbie NOpoxL CHeHHTOBOrO COCTAaBa BOOGIE OBOABHO WIMpoKo pacmpo- 
TpaveHbl Ha TeppuTopuHn Asanckoro WLHTa, OCOOeHHO B ero CeBepHoli uacTH Cr 
4HeHUTHI OOPAasyIoT 3feCb Jalikv, MexKMIAaCTOBbIe Tea, aKKouHTH. IO. A. Bu- 
moun, 10. K. [[sepanoscknii (*) u pax Apyrux uceneqopateseli orHocAT o6pa- 
}OBaHHe INeOUHEIX MaJIbIX HHTPy3Hii K MocJelopCKoMy BpemMeHH. OgHako cpas- 
feHHe MHHepaJIbHbIX HW XMMMYeCKOFO COCTABOB MOKa3bIBaeT, YTO WaliKoBble 10- 
OMbI THA CHEHUTOB, OOHAapy2KeHHble Ha tore AnjaHcKoro ULMTa HM xXapaKTepH- 
yyioulMecsa peskuM MpeoOalqanuem KasMeBoro NoseBoro WMaTa, IpHcyTCTBHeM 
HHAYHTeENBHOTO KOJIMYCCTBA MArHeETHTAa H NOJHbIM OTCYTCTBHEM TeMHOLBEeT- 
{bIX KOMNOHEHTOB, He HMEIOT aHaJIOPOB Cpe pasHooOpasHbIX MLEOYHIX MOPOs 
faJbIxX MHTpysuH LlenrpambHo-AfancKoro paiiona, cToub JeTaibHO onvcaH- 
ibIX B cBoe Bpema IO. A. Buan6unpm (?). 

BospacT paccmaTpHBaembIxX NOpol MOxKeT ObITh XOTA Obl YCJIOBHO yCTaHOBUJIeH 
(0 AByM daktam: 

1. Tanbku nopdupoBusubix CHeHHTOBbIX MOpos OOHApyxXKeHb! B Oa3aJIbHbIX 
SOHTJIOMepaTax CpeJHeOpCcKOl TOJIMLM B HeMocpeAcTBeHHOHM O.1M30CTH K 3amay- 
ioMy yuacTKy pacmpoctTpaHeHHa jaek. 

2. Ha tepputopuu AnjancKoro ULHMTa CMHCTBeHHBIM aHaJIOrOM paccmaTpH- 
SACMBIX TMMAOMCCAIbHIX MOpOL WO COCTAaBY ABJIAIOTCA MoceKeMOpHiickue op- 
‘OPupLI, OOpasyroulHe MaJiomoLLHble 9sp/py3HBUble NOKPOBbI B OOJIacTH SanayHbix 
dHroB H B BepXoBbAX p. Capreub (',’,°). Oproduppl 3anerarorT Ha KeMOpHlCcKHX 
I3BeECTHAKAX MH MepeKpbIBaIOTCA MecuaHHkaMH CpelHeropcKoro Bospacta. E, M. 
la3bKO CKJIOH€H CUMTATh HX HM KHEIOPCKUMH OOpa3s0BaHuAMH (‘). OCcHOBHYy1O 
Jaaccy opTo@upoB cularaeT KaIHeBbIH MO/IeBOH WinaT; HHOra B MO,YHHEHHOM 
}XOMUeCTBeE MIpHCyTCTBYIOT KHCJIbIM MwarvoKJa3, KBapll, MarHeTHT (TlocueqHHH 
|scTpevaeTcA HM B 3HAUHTEIbHbIX KOJIHUECTBAX). 
|}, Wcxoga us mpuBesenHoli aHaoruu, BO3pacT JaHKOBbIX CHeHMTOB tora Au- 
[AHCKOFO IMTa MOXKHO yCJIOBHO CUMTAaTb MocJeKeMOpHHcKHM, ocpeHerop- 
}:kum. Bepostuee Bcero, 4TO 3TH MOpObl OTHOCHTeEbHO OIM3KH 10 BpeMeHH OO- 
})asoBaHua M reHeTHYeCKH K MOCJEIOpCKHM MaJIbIM HHTpy3HAM. BooOrie ujesoy- 
ible HOP@MpPOBbIe NOPOAL! MaJbIX HHTpy3HH AwWaHcKoro WTA BCe UCCJeLoBa- 
"eM 9TOFO pervoua eHHOLYUIHO OTHOCAT K HavOoJlee NO3MHeEMy Me3030liCKOMY 
falMaTHYecKOMY IWHKJy. Cpe MarMaTHueCKMX MpOABJIeHHH apxea HM MpoTe- 
)030H, MMeIOWIHX HaHOoJlee UIMpoKoe pacipocrpaHeHve Ha TeppHTOpHH ILMTa 
i B 30HE eFO OOpaMsJeHHA, FHMAOMCCaJIbHbIe UleJIOUHbIe NOPOAb! NO CHX Nop He 
0OHAap y2KeHbI. : 

B 3aKks104eHHe HEOOXOAMMO OTMETHTh, YTO PACCMOTPeHHble aH KOBbIe CHEHMTHI 
|fa o60HxX yuacTKax CeKyTCH XpyCTaJIeHOCHbIMH KBapleBbIMH 2AM M MpeTep- 
IeBaioT NOX HX BJIMAHHeM MHTeHCHBHbIe THAPOTepMaJIbHbIe H3MeHEHHA., QTOT 
bakT MOKeT HMeTb OMpeseseHHoe 3HaYeHHe IPH pellleHHM BOMpoca O BospacrTe 
|xpyctTaibupix o6pa3opanui Asngana. 


TlocrynHo 
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TEOXHMH fl 


Yuen-koppecnonjent AH CCCP O. A. AJIEKHH uw H. 1. MOPHUEBA 


O BbIJEJIEHHH KAPBOHATA KAJIbILAS OPrTAHH3MAMH 
W3 MOPCKOH BOJIbI 


Bpieenue KapOOHaTOB H3 MOPCKOM BOLI B OCAMOK ABJIAeTCH OHOU U3 
BaxKHeMINIMX (pas KpyroBpopoTa yrviepofa, M3sy4eHHe KOTOPOH mpescTaBAAeT 
6oNbIOH HHTepec WIA THAPOXHMHMM, TEOXHMHH, THAPOOMOJOrHU UM JIMTOJIOTMN. 
OcHOBHYIO ¥aCTb KapOOHAaTHEIX MOPOL MOPCKOTO MIpOMCXO*KLeHHA OO/bUIMHCTBO | 
ucteQOBaTe eH OTHOCAT K OpraHOreHHbIM. Bo3sMOxXKHOCTbh O6pa30BaHHA XeMO- 
renHoro CaCO; cuntaeTcd OrpaHHueHHOH MOBePXHOCTHbIMM CJIOAMM OKeaHa B| 
HH3KHX HM CpeMHUX IWMpoTax, O6NAacTbIO Mewbda HU HEKOTOPbIMU Bro aa 
MOpsMH. 

Ponb Kaxkoro u3 9THX (aKTOPOB B BbiemeHHH CaCOs C KOJIMYeCTBEHHOH | 
CTOPOHHI ellie JaieKO He ycTaHOBJIeHa. SHaYeHHe PaCTHTeMbHbIX OPlaHH3MOB | 
6olee HIM MeHee onpeyeeHo. MeHee sicHa POJIb 2KMBOTHbIX OPraHH3MOB, OOH- | 
TaIOWHX B Bose. OCHOBHBIM apryMeHTOM B NOb3y OHOreHHOTO MpOucxoxeHuA | 
KapOOHaTHBIX OCAKOB ABAAeTCA MpeoOaqaHve B HUX OCTATKOB PaKOBHH, MaH- 
WHpel WM YellyekK MI@HKTOHHBIX HM GeHTOCHBIX OpraHH3MoB. I pomagHble Mpo- | 
CTpaHcTsBa oKeaHa (10 40% ero Ha), 3aHATbIC PIOOHTePHHOBLIM HUJIOM, COCTOA- 
IMM M3 OCTATKOB paKOBUH KOPHeHomReK — PioOnrepuH, yKa3bilBaloT Ha TpaH]H- 
O3HOCTb STOFO Mporecca. 

Mckmouwaetcsa JH 3THMH (bakTaMu YyuacTHe B OOpa30BaHHH OpraHOreHHbIXx 
KapOOHaTOB XHMHYeCKUX MW (PH3HKO-xXMMMYeCKHX Mporeccos? Miu, MO*KeT ObITh, 
IpaBHJIbHee Ha3bIBaTb 3TH OCAJ|KH JIMINb OPraHOMOpdHBIMH, Kak 9TO Mpefsia- 
ral, HMeA B BUY HeACHOCTb MpOHCXOxKMeHHA HEKOTOPHIX (OpM KapOOHaTHbIX 
ocaikos, emule Bb. B. Tlompop (1). Monpo6yem BriscHuTbh B3aMMOOTHOLIEHMS | 
MexKy OvoOlorMuecKHMH WM XHMHMYeCKHMM TpoleccaMv, KOTOpble, NO HallieMy | 
yOexKeHHIO, B JAHHOM CJlydae TeCHO CBA3AHbI Apyr c Apyrom. 

| OOuenpusHanHEIx mpelcraBseHuit 06 H3BIeYeHHH M3 BOJbl XMBOTHBIMH 
opraHi3sMamv HOHOB Ca nu COs Aa MOCTpOeHHA PAKOBMH, HACKOJIbKO HaM U3Be- 
CTHO, y @busMouoros HeT (*). MukpockonmuecKHMH WCCeEMOBAHHAMM YCTaHOB- 
JeHO, YTO PaKOBMHbI BCeX GOeCMOSBOHOUHBIX COcTOAT M3 KpUcTamm0B CaCOs, 
CKJICCHHBIX CJIOCM OPfaHHyeCKOrO BellecTBAa (MCeEBOXHTHHOM), IeMeHTHPyIOULMM 
pakOBMHY H TIpesqoxpaHstouluM ee OT pacTBopeHua. Ilocme cmepTH opraHusma, 
MO eHcTBHeM MUKPOOOB, CKJeMBalollee BelleCTBO MOMKeT ObITh paspylweHo HW 
YACTHIbI PAKOBHH B 3aBMCHMOCTH OT yCJIOBHit BHOBb paCTBOPAIOTCA MIM OCTa- 
1OTCA B We, COCTABAAA KapOonaTHyio (pakWulo MeMTOMOpPHorO Hwa. 

Pacemorpum M3OTOMHBIM CocTaB yruiepofla BelllecTB, yuacTBYIOULMx B aHHOM 
mpomecce: BOAHbIX pacTeHHH, MOPCKHX OeCHO3BOHOUHIX, MOPCKOM BOJbI H OCa- 
AOUNBIX MOpoy (puce. 1). M3 Goubmioro MaTepuasa MO H3OTOMHOMYy cocTaBy yrvie- | 
pola IPHBOLMM IA JydWieH CpaBHHMOCTH HanOoulee OCTOBepHble JaHHble JIMIIb 
O4HOrO aBTopa (°). []pexyze Bcero MOXKHO OTMETHTb CXOJCTBO H30TOMHOFO Co- 
cTaBa yruiepola MOpcKux pacTeHul (oTKMOHeHHe 6 or —8,1 Oo —17,0°/o9) 
OpraHvueckoro yrviepoa MOpPCKHX %KHBOTHEIX (oT —10,66 jo 1 86/0). 
OHO BHOHe MOHATHO, NOcKOMBKy pacteHua — MepBOHCTOUHHKM OpraHHyecko- 
rO yrlepola B MOpe ABAMIOTCA MMMel La 2%KUBOTHBIX. STO cxoscTBO jemaeT 
Ma@JIOBCPOATHbIM 3HadHTeIbHOe ()paKIMOHHPOBaHHe B3OTOMOB enepo ne opra- 
HH3MOM KMBOTHOPO. a 
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‘T\pyruM BaxHbIM OGCTOATebCTBOM ABJIAeTCH CXOACTBO H30TONHOFO cocTaBa 
|| yraepoya KapOonaTos pakOBHH *KMBOTHEIX OpraHH3MmosB (oT -+-3,5 Jo —5, 9/59) 
M € yrulepoOM KapOoHaTOB MopcKUXx OcaqouHEIx Mopog (oT +2,22 20 —3,33%7/>o) 
| M KapOoHaTos mMopcKoli Bossi (*). Sto yKasbiBaeT Ha TO, UTO yruepor B Kap6o- 
| *HaTax PaKOBMH XMBOTHBIX HeOpraHHveckHH — M3 KapOoOHaTOB BOI. Dpak- 
_ WMOHHPOBAaHHe MpH STOM TakKx%Ke He MOKET HMETH OOMbIMOFO 3HAYeCHHA, TAK Kak 
“Tipu Mepexoye us pacTBopa B OCcalOK TBepPLIi KaJIblHT, MO WaHHbIM Max-Kpu 
(?), MOwKeT MaKcHMasIbHO OGoraTuTEca C numb Ha 3,8—4,2%/,o. 


Kakum xe mytem noctynaet CaCO, u3 MOpcKOii BOXLI B XKUBOTHOe JIA nO- 


CTPOeHHA CFO PpaKOBHHbI MIM NaHwApaA? Ecru Obl HOHI Cost usu HCO3 “3 Bobi 
_ ycBaMBasivcb Yepes MMIMeBapenue, TO Hao JONyCTUTb, 4TO yruepoy Kap6oua- 
TOB BOJIbI, MOCTYMaA OMHOBPeMeHHO C YIJIepOOM pacTUTebHOH MMU B MuULeBa- 
PHTeJIbHEI TpakT, UWfeT TOJbKO Ha MOCTPOeHMe paKOBHHE, a yruepor 
. pacTeHWH TOJIbKO Ja Tea %KMBOTHOrO. Bpayq mu NOXOOHEIi MeXaHH3M BO3MO- 
_ 2K€H B Tejle OMHOTO UH TOTO Ke 2KUBOTHO- 
ro. K Tomy xe HCcMOb30BaHHe OpraHHs- 


"MOM HoHOBCO3 B TpysHOycBauBaemoili 
-MOHHOH @opMe KaxKeTca MasoBepostT- 
HBIM. IIpu Hamu TakOH BO3MO%KHOCTH 
OpraHH3MbI MOTH Obl U3B/IeKaTb MOHBI 


| CO}” HesaBucumo or TlepeCbILeHHA BO- 
net CaCQ3. 

Ham mpefctaBsiaeTca BO3MO>%KHBIM 
_ BLIMBAHYTb Apyroe oObacHeHue npouec- a eae mee sna ypuepona fie 
ca BbijeneHua CaCOs 43 BoubI mpocteli- sete | nopon; 2 Letabs tne tethat OT 
IMHMH (OPMaMH 3OOIaHKTOHA, COrJla- xKap6onatos semjecrBa mMopcKHx. pacTeHHii: 
}} cyloljeeca Kak C HaOOaIOULHMCA H30- 3 — ocBoOoxK,eHHOrO OT Kap6oHaTOB Belle- 
Ee eepeane eye retina eens goes 
OeHHOCTAMM paciipeseeHua B MOpe Op- 5— eapoourin| ce ee Rsuibcits 
TaHH3MOB, COfepKallux KapOouaTl. Mbl  xxwporueix; 6 — KapOoHaToR MOpCKOit BOLE. 
C4UHTAeM, YTO OPaHH3Mbl 3aXBaTbIBAIOT 3a HYb MpHHAT H30TONHbIi COCTaB yrsepona 
W3 BOLI He HOHBI Ca2* nu GOs: aarrmo- 2» CO, 43 Rae Gare (FOxwx Han 
THHMPYIOT BbINeMBUIMeCA M3 Tepecl- nt F ad 
|] UWleHHOrO pacTBOpa MevIbuaHe YaCTHLBI wat =i hws 

CaCO 3, KOTOpble 3aTeM CKJICHBaIOTCA BbI- 

JIeIeCHHEIM OpraHH3MOM TiceBOXHTHHOM. ; 

VisBecTHO, uTO y BOJHbIX XKHBOTHDIX OOpasoBaHHe KapOOHATHOM PaKOBUHbI 
“ABJIACTCA 3alLUTHBIM pucnocoGseHHem. Y copamuHudep, Hampumep, OHA Cco- 
* CTOHT W3 MesIbuaMINX KPUCTAIJIOB KaJIbUHTa WIM YaCTHIL amopduoro datepu- 
Ta, CHapyXKH MOKPbITLIX SMNJepMaJIbHBIM OeIKOBbIM BellleCTBOM — KOHXHHO- 
_ JIMHOM. Bmecte c TeM H3BeCTHbI (bOpaMHHUepb!, KOTOPble COOTBETCTBEHHO BHELLI- 
HUM YCJIOBMAM CTpOAT CBOIO pakoBHHy He u3 CaCO3, a M3 Apyroro MaTepuaua. 
A. Il. Bunorpajos no stomy nmoBoxy oTmeyaer, uTo J]’Op6unEu mom0xKM Ha- 
yao pasM4Hio (opamuHUdep Ha MMeIOIIMX H3BECTKOBY!O PaKOBHHY HM Ha CJO- 
2KCHHYI0 (CIEMeCHTUPOBAHHYIO) W3 YACTHIL WeCKa, U3BECTKOBbIX YaCTHIL PaKOBHH, 
CMuKyJ TyOOK UH T. Il.,— Ha TaK Ha3bIBaeMbIe MecuaHble tbopamunudepsrr ((°), 
-cTp: 226). CnefopatesbHo, mocTpoeHue BHeLIHeli pakOBUHD! Aa Popamunudep 
He 3aBHCHT OT BHYTPeHHUX usMOorMyecKUX yHKuUMA opraHusma. IIpeqera- 
BUTb upoucxoxmenue CaCO; pakoBuHbI yepes cbusHomOrMyecKyi0 TpaHcopma- 
_ UMI0 MOXKHO, HO JOMNYCTUTb 3TO AA YACTHIL"HecKa, a TeM Ooslee OOMOMKOB jpy- 
THX OpraH¥3Mos, CoBepieHHO HeBepoxTHO. Kpome Toro, U3BeCTHBI cbopamuHu- 
@ephi, oOuTaiouve Ha OObUIMX TlyOMHaX, KOTOPble CTPOAT CBOH. CkeueT U3 


Bn i yet. 192). 


— 


— 


|| BnosHe Bo3moxKHO, YTO MyTeM AITJIOTHHALMH CTPOAT CBOIO PaKOBHHY U3 
CaCO; HM Apyrue opranu3Mbl, *PusLTpyA COoNbUINe KOMMYeCTBA BOMbI C B3Be- 
| IWeHHbIMH MebuatiiiumMu vacTuuamMH CaCO;. Hampumep, H3BeCcTHO, 4TO TIpH 
| BBeeHUM MHAMM riMHNCTOM cycneHsuH (c pasMepoM YacTHIL OKOJIO | 1) M3 BBI- 
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BOJHOFO OTBEPCTHA PaKyIUeK BbIXOAMT COBepINeHHO NpoOspauHaAd BOsla, JIMINeH- 
naa B3Beceli (*). Menkaad MHA MporyckaeT B 4Yac OKOO 50 MA BOsbI, MpHyem 
B3BeINCHHbIe YACTHIbI OCeLaloT B MAaHTHMHOM NomocTH wuBOTHOrO. He yrsy6- 
JIAACh B 3TOT CHEMMAIbHbI (USHOMOFHYeCKHH BOMPOC, BLIXOAAMMA 3a paMKH 
laHHOit paGorbl, Clesaem Ja paccMaTpHBaemoro pomecca KapOoHaTOOOpaso-_ 
BaHHA JIMIIb BaXKHbIM BbIBOJ, O TOM, UTO ECTb BCe OCHOBAHHA TipeANOMaraTb BbI- 
jleneHWe 3 BOLI, B KayecTBe MepBOrO 3Tala OCaKeHHA KapOOHATOB, XeMOreH- 
Horo CaCO3, KOTOpbI 3aTeM YJIaBJIMBaeTCA 2KHBOTHbIMH OpraHu3MaMH. 

PacnpocrpaHeHve OpraHH3MOB C KapOOHaTHbIMM PpaKOBHHaMH OrpaHHyMBaeT- 
CA MOUTH UCKIIOUNTebHO HH3KHMM WH YMepeHHbIMH UIMpOTaMM OKeaHa. Sylecb 
yiMeeT 3HaUeHHeE He TOJbKO TePMO(HJIbHOCTh JaHHbIX OpraHH3MoB. Bellb H3Be- — 
CTHbI GeEHTOCHbIe (opamuHUdeph!, KUByLIMe y 1Ha, Pe TeMNepaTypa YacTO HUME, 
ueM y MOBeEPXHOCTH BOJbI BbICOKHX WIMpoT. BaxkHbIM PakTOPOM B aHHOM CJly- 
yae ABJIACTCA HACHIIICHHOCTb BObI CaCOs, KOTOpad 3aBHCHT Kak OT Temmepa- 
Typbl, TAK M OT MaplHasbHoro JaBseHHA COs, TeCHO CBA3aHHOFO C Mpoteccom 
cporocuntesa. [lepecbiitteHHocTb CO3aeT BOSMOXKHOCTH BbIeeHHA YacTu CaCOs, 
a 9TO KaK pa3 TO, YTO Hafo AIA KapOoHaTcoepxKallAxX MKHBOTHHIX. 

[IpucytcTBue «KapOoHaTHOTOy 300MJIaHKTOHAa Ha TlyOuHax, re HeT mMepe- 
cpinjeHua CaCO, HuIH Tye OHO HEBEJINKO, MOXKET ObITh NOCTABJICEHO B CBA3b C Ha- 
JIMYHeM «OKA» Wayaroulux C NMOBePpXHOCTH KapOOHATHBIX OCTATKOB [aHKTOHA 
M X@MOTeHHBIX 4acTHIL CaCOs. 

«KapOoHaTHbI» 300NJI@HKTOH, paBsla OUCHb peKO, HO BCTpeyaeTcA B Ce- 
BePHbIX MOPAX. OTO MOKeT ObITb OOBACHEHO BbIJeseHHemM CaCO; pH siemep- 
HbIX Me€PeCbIINCHHAX BOLbI WO JeHCTBHeM (POTOCHHTe3a, a Tak?Ke TlepeHeceHHem 
yacTHIL xemoreHHOrO CaCO, MopcKHMu TeyeHHaAMM. Kpome Toro, OCO6eHHO JIA 
GeHTOCa, B ITHX MOPAX MMeeT 3HaY¥eHHe elle OOMOMOUHBIN CaCOs, BbIHOCMMBIit 
peKaMv BMecTe CO B3BeCAMH. 

3oHa 3HAUHTeJIBHOFO MepecbINleHHA BOJbI CaCOs3 OTHOCHTEJIbHO MaCCbI BCerO 
okeaHa HeBewMKa. Ilo naomjaqHw OHA OrpaHvuNBaeTcCA SKBATOPHaJIbHOH, TponHu- 
yuecKOH 30HAMH H 3HaUHTeJIbHOM YaCTbIO CpeMHUX IIHPOT, a TO TyOuHaM, Be- 
poatuo, 10 400 mM. Ona saBsIseTCA CBOeOOPa3sHOH MpOAYKTHBHOM 30HOH Kap6o- 
HaTOOOpasoBaHHA OKeaHa, B KOTOPOH TIPOHCXOANT BbIeeHHe OCHOBHOH 4acTH 
CaCO;. B stom ecTb aHasorua C MpOLyKTHBHOM 30HOM nepBuYHOrO OpraHHye- 
cKOro BelllecTBa, KOTOpasd m0 oObemy (O—100 Mm) TakxKe aABJIAeTCA HHYTOMRHOM 
OTHOCHTEJIbHO OOWeH Maccbl OKeaHa, HO CJIy2KHT OCHOBHBIM HCTOUHHKOM Opra- 
HMYeCKHX BellecTB JIA Bcex PyOuH. 

IIpumem, uto CaCOs BpinalaeT TOMbKO B 300-mMeTpOBOM MOBepXHOCTHOM CJI0e 


Ha M1IOUaLM MOJOBHHbI TpexX PaBHbIX OKeaHOB, a KOvIM¥ecTBO CO’, HM SKBMBA- 
JieHTHOe emy Ca?", BEIHOCHMOe peKaMH B OKeaH, cocTaBaseT 1,3 MIPAT Broz. 
Torga us 120 mr CaCO3, pacTBopeHHBIX B | 1 MOPCKOM BOJbI ITOH 30HbI, 3a CUeT 
pedHOrO CTOKa JOJOKHO BbIMaCTh 3a rox Bcero 0,026 mr CaCOs, T. e. Aa BbIMNaye- 
Hus Bcero 1% cojepxKallleroca B MOpcKOH Boxe CaCO, pH 3TO CKOpocTH Tpe- 
OyeTca OKONO 50 ser. MccmeqopaTesAM HepelKO CulyuaeTCA HAaAGIOLaTb BbINase- 
Hve ocaf\ka CaCO; Ha HO cocya Np XpaHeHUA Mpo6 MopcKOli BOLI B ropa3ss0 
MeHbINMe CpokH. Takum O6pa30mM, mpolecc xemocaqku CaCOs, HecMOTpA Ha 
Masloe TepecbiieHve CaCOs, BnovHe peasieH [IX yCNOBHH MepecbilleHHOu 30- 
Hbl OKeaHa. 

Bosee Toro, BbinageHue CaCO; 43 MOBepXHOCTHHIX CyI0€B BOJbI OKeaHa BPA 
JM OfPaHHYMBaeTCA CTOJIb OTHOCHTeEJIbHO MaJIbIMH KOJIMYeCTBaMH. BepoxTHo, 
uacTb CaCO; B BHJe€ pakOBHH WJM XC€MOFeHHBIX YaCTHIL pacTBOpAeTCH Ha OOWIb- 
WWHX TIYOMHAX TPH CeMMeHTALLMU, UM, CuIeAOBATeIbHO, B MPOLyKTUBHOM Kap6o- 
HaTHOH 30He ero BbilaqaeT OObIe, YeM ObIIO paccunTaHo Blue. BnowHe BO3- 
MOXHO, YTO CKOPOCTb BbInakeHHA CaCOs v3 BOLI JHMUTUpyeT pa3sBUTHe COOT- 
BeTCTBYIOIIMX (OPM OpraHH3MOB. 

@akT ocamjenua CaCO, B wuIbI OKeaHa yKa3bIBaeT Ha TO, YTO 4aCTb ero 
NpH NpOXoORMeHuH Yepes HeHACHINEHHYIO TOJULY TyOHHHbIX BO OCTaJIacb 
HepacTBopeHHou. PactBopumocTb Oosee 2uCHepcHoro xemoreHHoro CaCO; 3Ha- 
YHTCJIbBHO BbIMe, YEM KapOOHATOB PaKOBHH, 3all[MUleHHbIX K TOMY 2Ke OpraHH- 
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_4eCKUM BellecTBoM. Ilostomy ecu Obl NaHKTOH He (PHKCHPOBaL! BbIe/AIOWIMeC st 
_XeMOreHHO YacTHUbI JUCHepcHoro CaCO;, To PaCTBOPMMOCTh CeqUMeHTHD yiolle- 
‘I roca CaCO; sHauutebHo BO3pOcsa. COOTBeETCTBEHHO JO YCTAHOBJeCHHA HOBOrO: 
“]) PaBHOBeCHA YMCHbINMIOCh Obl KOJMYECTBO BHINasaloulero Ha WHO CaCO3 nu 3Ha- 
“NHTEIbHO BOSPOCO Obl HacbilleHHe MX PIYOMHHBIX c0eB BoAH. Kak BuHO, 
“SfeCb MPOABMAeTCA elle OHA BaKHAA PYHKIMA OPraHu3MOB B OTHOWeHHH Kap- 
OoHaTooOpasoBaHUs — arperaTHas, Ovlarojapa uemy o6meruaetca «TpaHcnop- 
TupoBka» CaCO; 43 noBepXHOCTHOM MpOLyKTHBHO! 30HbI Ha AHO C HaHMeHb- 
IWHMH MOTepAMH. 


i BbBOQ bI 


1. Baigesenue KapOoHata KaJbILMA W3 MepecbilleHHOi HM MOPCKOH BO/JIbI 
TIPOHCXOAHT OYCHb MeVJICHHO XHMHUYECKHM IIYTEM B BHC BbICOKOMCMePCHBIX 4a- 
' CTHIL. 
_ 2. [Ipocteiiime xXHBOTHBIe OpraHH3Mbl HCHO/Ib3YIOT JIA NOCTPOeHUA CBOeli 
KapOoHaTHOH pakoBuHbl He MOHD! Ca® un CO?}, a TBepsble AMCrepCHble YacTHILbE 
‘CaCOs, arrii0oTHHupys ux. . 
- 3. Konuentpupys nogo6ubim o6pa30mM KapOoHaTbl, %XHBOTHbIe OpraHH3Mbl 
akTHBHO BOSJeHCTBYIOT Ha XapakTep HaCbIIILeHHOCTH BOJbI CaCO, mo riry6uHaM 
oKeaHa. 


TD HApOxXHMHYeCKHH HHCTHTYT TlocTrynH10 
AxkajemuH HayK CCCP 21 XI 1960 


WMTHPOBAHHAA JIMTEPATYPA 


Mpmeoe lows nos, Coopx. Bonp. reorp., sp. 33 (1953). * H.’Mo CT pax os; 
Tp. Mucr. reon. nayx, reon. cep. (Ne 45), B. 124 (1951). %H. Creig, Geochim. et cosmo- 
chim. Acta, 3, 53 (1953). *U. UWurepeou, HepaguoaktTupubie H30TONbI B reolorHn, 
C6opu. ctaten, WJI, 1954. ° A.W. Bunuorpagos, Tp. 6noxum. 1a6. AH CCCP, 3, 
1935; 4, 1987; 6, 1954. ®C. A. 3epHosB, O6maa ruzpobuonorua, 1954. 
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CPHCTOJOFH A 


3. Tl. JKEMKOBA 


NOJIOBOW XPOMATHH B MJIAWEHTE KOWKM HW EPO 3HAUEHHE 
AIS ONPEAEJEHUA EE THNA . 


— (Hpedcmaeaeno axademunom H. H. Anurmoseun 15 VIII 1960) * 


[Ipeqowennpi Bappom (-5) cnoco6. onpesenenua reneruueckoro noua 
110 KOJIMYCCTBEHHOMY COjlepKaHulo Tesell MOJIOBOrO XPOMATHHA B AL pax pa3svuy- 
HbIX TKAHEM OPraH3Ma UMeeT OoubINIOe 3HAYeHHe JIA pelleHHaA pxaa Bom- 
pocoB. | 

Ilo muTepaTypHbiM aHHDIM, MlalleHTa KOWIKM OTHOCHTCA K SHJOTeMOXO- 
puaibHomy Tuny (°-""), YcraHoBsenue STOrO THMa MalleHTbI Y KOWIKH OCHOBBI- 
BaeTCA Ha TOM, UTO B COCTAB JaOMPHHTHOK UacTH *beTAabHOM MaleHTb! BXOLAT, 
MOMHMO MaTepHHCKOM KpOBH, H MaTepHHCKHe TKaHH: 9HLOTeMH MATOUHBIX CO- 
CyLOB, AelluyasbHble COCMMHUTeJIbHOTKaHHbIe KJIETKM HM OCHOBHOE BEeIIeCTBO. 
Ho B Oosiee cTappix pa6otax (17,15) Tombko 9HZOTeMMOMO_OOHHIe KIeTKM CuUTA- 
JIMCb MATePHHCKUMH, «elMyabHble» Ke — TpodoGOacTuyecKumMu. B mporu- 
BONOJIOKHOCTE OOUIENPHHATOMY B3rIAcy, Hallid paOoTbl MoKa3aqu, 4YTO Ma- 
WeHTa KOWIKM ABJIAeTCA TremoxopHasbHor (1*,)), 

B 3afauy HacTosilero uccuIeloBaHuA BOLINO OMpeseneHve nosa B Apax 
SHAOTENMONOMOOHEIX HM TaK Ha3bIBAeMBIX JeWMAyaJIbHbIX KJeTOK B MwalleHTax 
KOMIKM, B3ATHIX OT MJIOQOB MYKCKOro Nowa, YcTaHOBJIeHHe MPHpPObI STHX KJIETOK 
(SMOpHOHAaJIbHOH WJM MaTepHHCKOH) paspelliusio Obl BOIIpoc O NpHHaexKHOCTH 
TJIaeHTbl KOWIKH K  9HOTeEIMOXOPHaNbHOMy HJM TeMOXOpHaJIbHOMY 
THY. | 

B HacTosmlel paOote HCHOIb30BaHbI 33 MJIalleHTbl KOWeK Pa3JIM4HbIX CPOKOB 
OepeMeHHOCTH — HauHHaA OT BPeMeHH HMMIMMAHTAUMKM 3aposblilla HU TO posoB. 
BepemeHuble MaTKH, C HaXOJAULMMuCA B HUX 9MOpHOHaMH H MWialenTamu, du- 
KCHPOBasINCch B KUKocTAX Kapnya, JsBugcoua, wexKep-bopmoue u 12% cop- 
MaJiMHe, Cpe3bl TOMMMHO B 7—8 », oKpalinBacb no Penbreny (M), remaToKcu- 
JIMH-303HHOM (I-93), 2euesHbIM remMaToKcHaHHOM no Telgenratiny ()K.. I). 
Tlon nnoga nepex muKcaunelt Opi ompesenen B 15 nOfoBMecTHJIMULaX, B OC- 
TaJIbHBIX %Ke OH ObIJI HeM3BeCTeH. OJHAKO TiO KOJIMYeCTBEHHOMY CosepKaHulo 
MOJIOBOTO XPOMaTHHA B A pax MOKHO Oblio Ge3 Tpysa ONpesenuTb MoM uccse- 
ALYeMBIX KJIETOUHBIX 3JIEMeCHTOB, BXOJALIMX B COCTAB 3THX IIJalleHT. 

B deranbHol niamente mosoBol xpoMaTHH y4MTEIBascs: 1) B aqpax 9MO- 
PHOHAMbHOM COeIHHHTebHOH TKaHH HW 9SHOTeIMA 3apObIeBbIX COCYOB; 
2) B apax Mapannayentapuoro Tpodobnacta (puc. 1); 3) B Aqpax rMraHTCKHX, 
TaK HaSbIBaeMbIX Jel yasIbHbIX, KJIeTOK (puc. 2, /); 4) B af[pax 9HoTesMoNO- 
JOGHBIX KJICTOK, TO JAHHBIM COBpeMeHHOM MUTepaTypbi OyATO Obl ABMAIOULAX- 
(A SHOTeIMeM MATOUHBIX cocyfoB (pvc. 2,2). KaeTKH MeseHXHMbI HW SHJOTe- 
JIMH 3apofbueBLIX CcocyloB, a TakxKe J/eMeHTHI MapaliaedTapHoro Tpodo- 
O1acTa OFHOBPeMeHHO CIY2KHIIM KOHTpOJIeM, TaK KaK OHM MMeJIM HECOMHCHHO 
SMOPHOHAMbHOe IIPOHCXowKMeHHe HM COOTBETCTBOBAIM Nowy sapoppuma. Jaa co- 
MOCTaBJIGCHHA C SMOPHOHAbHBIMM TKaHAMM McCeAOBaIMCh HM 3aBeOMO MaTe- 
| puucKve: 1) MaTouHDI smMTeMH KpHNT UM 2) SHAOTeMH MATOUHbIX COCYAOB, 

| pacnomoxwKeHHEIx B OONACTH MWAalleHTbI B C/IMSMCTOK M MbIIMeYHOH o6o04Kax. 
TloqoBoit xpoMaTHH yUHTEIBaJICA B AMPax, KOTOPbl€ HaXOMHJIMCb B COCTOA- 
“MM WHTepKMHesa HW MMeH YeTKHe POBHbIe KOHTYPbI, MH TOJbKO Mp pacmowo- 
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KeHMH MOIOBOrO XpoMaTHHa y AepHOli OGoOUKH, CoracHo yKa3saHHam Bowe 
u Xun (15), usyuaBuIMx ero pactipeyeenve B MvialeHTe yeloBeKka. B kaxkqou 
U3 MCCeLyeMbIX py KeTOK mpocmaTpuBasocb 10 300 sgep. Ilogcuer npons- 
BOLMJICA TIpH yBeswHYeHHH: OK. 15, 06. 90 macu. HMM. 


Ta6Oanna 1 


Tlonoso xpomaTHH (B NpOWeHTAaX OT 4ica MpOCUNTaHHBIX Afep) B MaaveHTax KomeK — 
mpi yyeTe y AepHow o6o04uKH 


TkaHu deraibHOH MwaweHTbl MarepHuckHe TKaHH 


Be Be Bea Be rn re te ae ee 


Ne *KHBOTH, 
Jinuna 9M6- 
pHoua, cM 


NONe 1.11. 


‘| Oxpacka 
Bs 
aS 


Ilnoqu MyxCKOrO Nowa 


#- 


11° 8. a4,0 © 3,33 6,0° 6,0 5,33 A 66 19,33 
2| 42/1) 1,0] ® 238 4 33 es 4,66 15,0 19,33 
31 24 |4,3pKIT] 6,66 Zo) 6,33 6,0 19,33 14,0 
4 | 34/1] 2,0DK.T| 3,0 LO 6,33 4,33 25,33 24,0: 
| 34/21 2,0)K.T]* 4,0 3,0: 5,33 4,66 17,0 47,0 
61088 A 220 4,0 3,0 5,0 5,66 16,33 17,0 
7\°22 | 3,5)K.0| 4,33 6,3: 6,0 3,66 22.0 13,0 
8 | 84/41. 3,5/T-9| 4,33 ; g,0 gh 6.0 366 24,0 19,0 
9/90 73,5! ® 8,0 cs 5,33 6,33 19,33 19,33 
(0 |410/5| 5,0] ® ee 2,66 4,33 6,0 21 66 23,0 
41 | 19%} 8,0} ® 8,0 7,0 #1 6,33 433 22,0 18,33 
12| 77 19,01 ®-| 4,33 5,0 6,33 5,66 17,66 14,66 
13 | 47 440;5/T-3| . 4,33 5,33 5,33 r38 22.66 20,0 
14| 75 |10,5/F-9| 4,0 3,33 7,0 3,66 20,0 17,0 
(51 74 |14,0KF-9| 4,0 3,33 5,0 5,66 13,66 14,0 
—————————— = a 7 is 
Cpeniee 4,534+1,14|4,78+1, 18 | 5008] 5, 13:09 19,6441 oo] Tae 5S 
e~* a x , } * 
. gh Ilnoqb wxeHCKOrTO NOda 
{ |. 42/2] 1,0) © 1° 743,66 14,0 17,33 16,33 2040: dle gay ee 
2} 94°|.1,0) &-|" «43,0 15,66 19,0 15,66 20,0 16,0 
3} 14 | 2,0pK.r] * 20,33 20,66 20,0 13,33 26 66 20,0 
4 | 10 |2,25>K.T}’ 15,0¢] + £8,0 15,66 13,66 24,0 20,0: 
5 E299 112 SL w 12,0. +} 13,33 16,33 16,66 18,0 20,0 
6 | 84/2) 3,51T-9} 13,33 14,33 14,33 15,33 |. 220 15,0 
71 95 15,0] ® 14,66 | ~ 16,33 14,66 13,0 24,33 18,33 
8 | 4110/4] 5,0] ® 22,33 95,33 17,0 17,33 26 0 19,66 
9.1110/2| 5,0| 22,0 22,33 18,33 19,66 26,33 20,33 
10 1410/3] 5,0] ® 15,33 16,66. 14,0 13,0 17,66 15,33 
11 | 110/4| 5,0] ® 14,0 13,33 17,33 13,0 27,0 27,0 
12/108 |6,0/T-3| 12,0 18,66 | 23,66 17,0 18,0 16,33 
13 | 28 | 7,5) O41. 43-88 13,33 17,0 25 33 24 66 18,0 
14| 76 [12,0] ® 18,66 17,66 13,0 14,33 20,0 21,66 
15 | 82 |14,0] ® 13,33 16,0 17,33 | 45,33 20,0 16,33 
Cpeanee 15,6641 ,72147 ,04£1,72/16,0641,51/15,93+1 3922 048,7 19, 28+1 , 68 


flpumewanus. I, A —sM6pHoHanbHad coeqHHHTeIbHAaH TKaHD H 3HAOTeMUM 3apomLMeBEIx cocy- 
qos, 5 —tapanaayentapuni rpoobsnact, B— Tak HasbipaeMble JeuuAyabHbie KneTKH, [ — 9Hq0Te- 
AMOTIOAOOHBIE KNeTKH saOupuntTa, JJ — MaTouHbii 9snutennit, E —  2HfoTenuii MaTOUHBIX COCyAOB. 
Ay = E’ OTHOCATCA K NWOaM MyXKckoro noma, A” — E” —xK nwofamM Keuckoro noua. Il. Aaa rpynu 
as eae A” +B" t= 17,3; n=58; P<0,001. Jinn rpynn B’+T’ a BY +r” f=17,4 n= 58> 


B vccJlehOBaHHBIX KJIeTKaX XPOMA@THH HAXOMMJICA B BME MeAKHX rpauy J, 
CpeAM KOTOPbIX OTYCTIMBO Pa3/IMUaJIMCb KPYIHble, HHTCHCHBHO OKpallleHHbie 
TeIbia MOJOBOrO XPpOMATHHA, pacnosO*KeHHble y AZepHoi oOosouKH. Dopma 
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Puc. 1. Ilapanmauentapupii Tpopobsact 

KowKH. J\mHHa sMOpHoHa 13 cm. | — 

TpooGbsacT, 2 — 9MOpHOHaIIbHAaA CoenH- 

HHT@JIbHad TKaHb, 3 — MpOcBeT MAaTKH. 

TemaTokcHiuH — 903HH. Ox. 10, 06. 
ti 20% 


Puc. 3. Jla6upHutT detabHOH MaleHTbl 
KOWKH. I]omoBoH XpOMaTHH B Afpax «ellu- 
AyaIbHubix» KeTOK (a, 6), 9HLOTeMMOMOLO6- 
bIX KJIeTOK (6), KysIeTOK Tpopo6sacta (2). 
@Menpren. Ox.15, 06. 90 Macul. HMM. X 


i 


- 
: 


.T. 136, Ne 6, 7Kemkopa 


} 


Puc. 2. JlabupuuT ceTaibHon MaleHTbl 

KowKH. JimuHa 9M6pHoHa 13 cm. J — 

TaK Ha3bIBaeMble JellHAyasIbHble KJIeETKH, 

2 — 3HOTeNMONONOGHbIe KMeTKH, 3 — 

9MOpHOHAaJIbHaA COCAHHHTeIbHad TKaHb. 

TematTokcusHH— 3903HH. OK. 10, 06.40 
a 


Puc. 4. Tlonopo xpoMaTHH B Apax: Tpo- 

(o6acTHYeCKHX KJeTOK JaOupHHTa (a— 8), 

MaTOUHOrO smHTeIHA (2) H SHAOTeHA Ma- 

TOUHBIX cocyzoB (@). Penpren. Ox, 15, 
06. 90 Maca. HMM. X 


STUX Tele Opa pasinuHOl: KIMHOBUAHOI, IJIOCKO-BbINYKJIOH, OBAaJIbHOL 
(puc. 3 u 4). x pasmepni kone6anuc or 0,7 Jo 1,5. Kak npapusio, oun Opin 
OMMHOUHDIMH, HO JOBOJIbHO 4aCTO BCTpeyaMcb M JBOLHbIe TebIa MoOMOBOrO 
xpomaTuua (puc. 3a, 46, 0). B aByxayepHbix ruraHTcKUX KeTKaX MOXKHO ObiO 
OOHAaPyXUTb MpHCyTCTBHe Teel MOMOBOrO XpoMaTHHAa B OOONX ajlpax. Kpyn- 
Hble WaCTHIbI XPOMATHHA BCTPeyasMCb TakxKe MU BONM3H AYpbllIKa, HO KaK T10- 
JOBOK XPOMATHH OHH He y4HTbIBaJICh. 

OAHOTHMHEI€ MO CBOeMy CTPOeHHIO KseTOUHbIe SJIeEMeHTEI eTabHbIX TWIa- 
WeHT OT NOOB MyKCKOro HW %KeHCKOTO Mola OOHapyxXuUBaIM HeO,MHaKOBOe 
KOJMYECTBO NOJIOBOrO XpomaTuHa (TaOa. 1). B nmauentax of My2KCKUX MVIOMOB 
TeJibla NOMOBOrO XPOMATHHA COfep2KaMCb B IMOPHOHAMLHLIX COMHUTEIbHO- 
TKAHHBIX MW SHAOTeMAIbHBIX KJleTKax (A’) B cpeqHem B 4,53%, B 2eMeHTax 
napanlawenTapHoro Tpodobsacta (5’) B cpequem B 4,78%, B TaK Ha3bIBaeMbIX 
«ley aJIbHbIX» KJIeTKax (B’) B cpeqHeM B 5,53% HB SHOTeMONOMOOHBIX KseT- 
-kax (I) B cpequem B 5,13%,. B nuawenrax of 2KeHCKUX MIOL0B NONOBOK xpo- 
MaTHH OOHapyxKuBaeTcCH B rpymme 


A” —B8 cpenuem B 15,66%; B rpyn- TaOauna 2 
ee o. sé 
ne 5 -B cpeqieM B 17,04 7; B  Tononoii xpomatun (8 npouewrax or unesta 
Tpynne B’’ — pcpeguem B 16,06%; mpocunTaHHpx sgep) xp mdioxoBMecTumMmax 
B rpynne J’’ —B cpeqHem B 15,93 =‘ KOUlKu Ha 13 qeub GepemeHHOcTH — npn yyeTe 


(cm. Ta6s. 1). Takum o6pasom, B msa- Y sepHolt o6on0uKH 


{[eHTaX OT XKCHCKHX IMIOOB MouO- 

BOM XPOMATHH coflepxKasica B OovIb- ree ee aa Se 
1e€M KOJIMYeCTBe, YeEM OT MYKCKHX. On i: —_—_—_—— 

PasHocTb Mey cpeqHuMM Bemmuv- .| 2) 2) , | 8 | z be 
HaMM, NOJIYYeHHDIMM [Ip moscuere s % 3 & aoe ce | 3 o> 
MOJIOBOrO XPOMATHHA B IVialleHTax OT Ao eal Se 20 Ae | ies Hees 
MY%KCKUX W %KeHCKHX TJIOOB, pH 

CTaTHCTHYeCcKOH OOpadoTKe M0 Me- 1 loot 19,0 |19,33123,66| 19,33 
Tony Crbioyenta — Dumtepa (7) oKa- —_2_ |99/2] © | 1950 | 25/33) 23°33] 16,66 
gagacb cyiliecTBeHHoli (cm. Ta6n. 1, 3 (99/31 ® | 5,0] 6.66/24.10| 20,66 


mipumeyanue II). 
_ _ Kak oxkasanocb, Aaxke Ha 13 Jen OepeMeHHOCTH, B NepHod MMMVaHTanH 
3aposbiiia, MOKHO BbIeIMTb IBA pe3KO pa3JIHMYHbIX THNa KOJIMYeCTBeEHHOrO 
COMepRKaHNA Teel, MOJOBOrO XPpOMaTHHAa HM, TEM CA€MBIM, IIpeAMOOM*KHTEIbHO 
OnpekeIHTb Mow miofa (Taba. 2). B qByx mwofoBMecTHIMULAaX, CyAA Mo sTOMY 
IIPH3HaKy, 3apObILIH OTHOCHJIMCb K HKeHCKOMY MOJIy, B OHOM — K MYXKCKOMY. 
PesyJIbTAaTLI HCCJIeOBAHHA eTabHbIX IWalleHT, MOMYYCHHBIX OT MIOZOB 
MYyKCKOrO Nosa, MMeIOT pellaioulee sHayeHHe. CpaBpHeHve cpeqHHx 3HaueHHi 
KOMHUYECTBEHHOO COsepKAHUA MOJOBOrO XPOMATHHA B UCCeLyeMbIX KeTKAaX 
AKOObI «MATEPHHCKOFO» MpOHCXOKZeHHA C KOHTPOJIbHbIMH TKaHAMH 3MOpHo- 
HaJIbHOFO MIpOHCXO*KACHHA MOKAa3bIBaeT, YTO OHH BeCbMa OJIM3KU Apyr kK Apyry 
(5,53 u 5,13%; 4,53 u 4,78% — cooTBeTCTBeHHO) M pe3KO OTIHUAIOTCA OT HC- 
THHHBIX MATePHHCKHX TKaHeH — MAaTOUHOFO STMTeIMA HW IHLOTeMA MATOUHDIX 
‘COCYM0B, KOTOppie B cpeqHem cogepxaT 19,64 u 17,73%, cooTBeTcTBeHHO. 
Takum o6pasom, B 1aOMpuHTe cbeTabHOH MalleHTbI KOMIKU OT NOOB MyxKCKOrO 
mola, KJIeTKH «MaTepHHCKOTO» MpOHcXo*KLeHuA MMeJIH MO CosepxKaHHto MOVJIO- 
BOrO XPOMATHHA My2KCKOH, a He *%KeHCKMU THM. CraTucTH4¥ecKkaa MpoBepKa pa3- 
HOCTH CpeHUX 3HAUeEHHLi [JIA CosepxXKaHUA MOJOBOTO XPOMaTHHA B KOHTPOJIb= 
How rpynne A’ + 5’ u B uccarenyemoi rpynne B’ + J” moKasbipaer, 4TO ona 
cTaTHcTHYecKH He cyulecTBeHHa (¢ = 1,93; n = 58; 0,1 > P > 0,05). Oto 
3HAYHT, YTO STH Be TPyMMbl KMeTOUHLIX 3JICMeCHTOB MMeIOT OAMHAKOBbIM MOV 
_ (MyxKcCKOH) HU, CeOBaTeIbHO, H3y4aeMbIe S/IEMCHTHI ABJAIOTCA NO MpOWCXox- 
 JICHHIO SMOPHOHAbHbIMU, TpocpoOacTH4ecKHMH, a He MaTePHHCKMMH. 
Takum o6pasom, MpHMeHeHHbIH B aHHOH padoTe MeTOX onpesesenuA rene- 
TuYeCKOrO Nola, OCHOBAHHbIM Ha MofcueTe TeJlell MOJIOBOrO XpOMaTHHa y Aep- 
HOM O6OJOUKH, MO3BOJIHJI yCTaHOBUTb HCTHHHY!O MpHposy Tak Ha3bIBaeMbIxX 
JeluLyaibHbIx U SHLOTeMMONOAOGHBIX KJeTOK aOHpHHTa H, TEM CaMbIM, MO]- 
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TBEPAMTb TpexKHHe BbIBOAH (4°), 4TO MwaleHTa KOWIKU ABJIAeCTCH TeMOXO- 
pWabHOH, a He SHJOTeMMOXOPHaJIbHOH. 


VMHcTuTyT 9KCHepHMeHTaIbHOM MeHILHHBI Tloctynuno 
AxajleMHu MeJMILHHCKHX HayK CCCP 10 VIII 1960 


IHTHPOBAHHASA JIATEPATYPA 
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Hoxrxaygm AkageMun nayr CCCP 
1961. Tom 136, Ne 6 


CEHETHKA 


H. A. 3AXAPOB 


BJIMAHME NOBbILIEHHOM TEMMEPATYPbI HA BETETATHBHOE 
PACHIJENJIEHHE MEXKBUJOBOrO THBPHJIA APO)KOKEN 


(IT pedcmaeneno axademuxom H. B. Luuunom 3 X 1960) 


-  YwOpuy Sacch. globosus X Sacch. cerevisiae Obl nMomyyeH mpu cmapuBa- 
HMM KJI€TOK po30Boro MyTaHTa ranwou“yHOK suHUM Sacch. cerevisiae XII pach, 
_ TpWHassiexkalero K THY cnapHBaHua a, co cnopamu Sacch: globosus. Bpre- 
 neHHBLh THOpHyA, NoyanBWIMni HavmMeHoBaHnue JI-3, onucaH B Apyrom coobmle- 
nun (*). PuOpug 1-3 rereposuroren no cnoco6uocTH cOpaxuBaTb Lucaxapuybr 
/H M0 @akTopy po3s0Boi OKpacKH KOJOHUM — serKO y4UTHIBAeMOMy BUAMMOMy 
} mapxepy. IIpu usyuenun BiuaHHA NOBbILIeHHOH TeMMepaTypbl KYyJbTHBUpO- 
_ BaHHA Ha JMB [poxxKelt pasiM4HOrO NpOWCXox*KLeHUA OblvIO OTMeYeCHO BBIIer- 
JIGHHe POSOBHIX PeIeCCHBHBIX (OPM NocJe BLIPAl[HBaHHA THOPHAHIX TpoRx«Ker 
_B MOBBIIMeHHOH Temmepatype. B HacTostlem cooOuleHHM MpHBOAATCA pesyuJb- 
“TaTbl CHeWHaIbHOrO H3y4eHHA STOO ABJICHHA. 

KyJIbTHBHpoBaHHe ApoxoKell MPOBOAUJIOCb Ha KHAKOM cpese Cc Apoxuxe- 
BbIM aBTOM3aTOM HM 2% rsOKO3bI pH Temmeparypax 30 u 38°. TpexcyTou- 
Hbie KYJIbTYpbl pacceBasiucb Ha yak Ilerpuv. Kak noKaspiBaioT Januple Tabu. |, 
-B ONTHMAJIbHOK IIA pocta Temmepaty- 
pe (30°) ru6puq nouTy He Bplilensser 
_ pelleccHBHBbIe pososble dopmpl. B oTsu- Uacrora Bpiienmenua posoBbix dopm Mpr 
ye OT 3TOrO, Mocwe pocta TIpH MOBBI- To ee TeTCPOSHIOTHBIX MPOM KEW 
Ps pH pasHOoM TemilepaType 

IWeHHOH TemMepaType TakHe (opMbi 


Ta6auna 1 


_ OOHAaPyXKUBAIOTCH C 3aMeTHOM UACTOTOH. s¢ Bis 

* 3 H 

Onn BBIABJIAIOTCA B PaCCeBaX WIM BBH- @S0 Fd Tlpoyenr poso- 
We OTHEbHbIX PO3OBbIX KOJIOHHH, HJM mae a5 | BLIX H C€KTOPH, 

' - Bas 2° poso- |cposos. KOJIOHHH 

dda eam CNeKTpOB B OeJIbIX KO EEE ES ee jeexrop 

_  Tu6puq 1-3 B coorsetcTBy1omlHx eer a F 2 | 0,034.0,016 
yCNOBMAX XOPOWIO Copy IMpyerT; MosTO- 33 | 43045! 412 33 | 0734405050 


My lipexKjle Bcero HEOOXOLMMO OKa3atTb, 
4TO BbIIMeNJIeHHe pelleCCHBHbIX (pOpM He 
_CBA3aHO C pacilieneHveM pH Meliose. XoTA CNOpyAUMA WpowoKeH B XKHI- 
KOM cpefle KaxKeTCH OUCHb MaJIOBEPOATHOM, TEM He MeHee Obl MpoBeeH cre- 
/WMasbHEIM onbIT c KysbTypoH J]-3—a2, ALIxXaTebHbIM MyTaHTOM M3yyaemMoro 
‘ru6puya. Jipixatenbubie MyTAaHTH ApoxoKelt He OOHApyXUBAaIOT CIOCOOHOCTH 
‘K cnopysanuuu (7), mosTOMy ecm Obl y TAaKOFO MYTAHTAa yaslocb HHAYWUMPOBaTb 
BbILNeMJIeHHe PO3OBbIX (OPM, TO ObiJIO Obl MOKASaHO, YTO STO BbIIIeMIeHHe He 
CBA34HO C MeHO3OM, 4 IIPOHCXOJUT B xoje BereTaTHBHOTO Ppa3MHOXKeHHA, IPH 
MHUTO8e. 

B paccese Kyubtyppi JI-3— a2, Bpipociiell B MOBbIIMeHHOH Temmepatype, 
Obimo0 yuTeHo 4161 KonoHus; 12 43 HHX ODM PO3SOBbIMH HJIM MMeJIM PO3O0BbIC 
¢eKTopbl (posospix 0,28 + 0,82%). B pesybTaTe STOrO OMbITa MOXKHO CHH- 
a YCTaHOBJICHHEIM, UTO NOBbIWeHHAA TeMIlepaTypa JCHCTBUTCIbHO BbISbIBACT 
‘BereTaTHBHOe paciileneHHe FeTrepO3HroTHOrO MO PO30BOH OkpacKe ru6puga. 
: Pay, BbINLeENMBIIMXCA PO3OBbIX (opM OpblI OTCeAH H NOABeprHyT MAKPOCKO- 
“tayeckomy usyyenmio. Bce o6creqoBaHHble KYJIbTYpbI 10 opMe KJIeTOK Oblin 
1463. 


THIMUHEIMM Junionfamu. Cemp Kyabtyp (0-3 ~ lp, 0-3 — 8p, 4-3 — llp,f 
11-33 — 18p, 1-3 — 19p, 0-3 — 20p u -3 — 21p) Opin npoBepenpi Ha CmOo-§ 
coOHOcTb K cnopyusuuu. Jipe u3 Hux, L-3—Ilp u -3 — 19p, oOHapyxHH F 
OTUETIMBYIO CHOPYAALMIO, YTO TAKKe NOLTBeEPKAaeT UX AMMMOUAHY!O TIpPMposy. 

OTHocHTebHO TOrO, KaKUM cHocoGom M3 reTepoO3HrOTHOH MOpMbI BOSHHKa- § 
1OT TOMO3HPOTHI, MPOABJAIONLHe PCMCCCHBHBIM MpH3HaK, MO2KHO BbICKA3AaTb JIMUIb § 
HeKOTOpble cooOpaxenua. BereraTuBHoe pacilemmeHue TreTepo3HroT OMMCaHO | 
y HeCKOJbKUX MUKpoopranHsMos. JkeTambHO STO ABJeHHe H3y4eHO y MWIeCHe- } 
BbIX TpHOoB. CnoHTaHHoe BereTaTHBHOe pacilenseHve, HaOMOawuleecA y Te- | 
TePOSHFOTHBIX AHMIOWIOB aciepruJWIOB WU MeHHIMJIJIOB, CBASAHO C TallJIOUAH- § 
3allHeli IIpH MMTOTHYCCKUX JeIeHHAX HM C MHTOTH4eCKUM KpoccHHroBepom (?). § 
BereraTHuBHoe pacilenenve y ApoxwkxKel nocte o61yYeHHA yabTpacpuoveToM | 
onucaHo JiKeiimcom u JIu-Batiruur (*), KoTOpbie OObACHAIOT 3TO ABJIEHHe MH- 
LyUMpOBaHHbIM MHTOTHYeCKMM KpoccuHroBepom. JIunperpen (°), HaOso,aBuni | 
aHaJIOPHYHOe ABJICHHE Y ApoxoKel, reTepOSHFOTHbIX HO PO3SOBOM OKpacke, CBA- | 
3bIBaeT €fO C MYTAILMAMH, KOTOPbIe, 10 e€fO MHEHHIO, B reTeposHroTe Mpoucxo- | 
WAT valle, veM B romosurote. Hakone, Poman (°) pH H3y4eHHH CNOHTAHHOTO 
BereTaTHBHOrO pacilenieHHa y ApoxkKel onucal cyan, CBASAHHbIe Kak C | 
MUTOTHYeCCKHM KPOCCHHTOBepoM, TaK M C reHHOM KOHBepcHeH. Kako M3 yNoMs- 
HYTbIX M€XA@HH3MOB Y¥aCTBYET B ONMCAHHOM B HAaCTOALLeH padoTe ABJICHHM, Moka | 
Heu3BecTHO, McKJOYHTh MOMKHO TOJIbKO FanJIOHANsalMiO, TaK KaK BbIjleJIAeMbIe 
posoBble (OpMbI OKasbIBalOTCA AAMMMOMLHbIMH. Bo3MOxKHO HM TO, YTO XOTH Obl 
yaCTbh HAOMOLABLIUXCA CTyUaeB PaCHLeMJIeHHA CBA3AHAa C BOSHAKHOBCHHeM KJIe- 
TOK — MOHOCOMMKOB, 3a C¥eT yTepH OfHOH H3 xpomocom Sacch.  globosus; | 
NOLOGHbI€ ABJICHHA HepeAKO HaGsmOMaloTCA yY M@KBUOBLIX rHOpuzoB (’). Ha- | 
Mave CpeTM BbILeIeHHEIX HAMM PO3OBbIX (OPM KaK CTePHJIbHBIX, TAK M CHO- | 
COOHBIX K CIOpy/IALMH MO*KeT, KaK OyfTO, TOBOPHTb O PaSHbIX MeXaHU3MaXx | 
MX BO3HHKHOBeHHA. 


JlenHurpacKHi TrocyapCTBeHHbIM YyHHBepCHTeT Tlocrynuso 
um. A. A. )Kqanopa 30 IX 1960 


UMTHPOBAHHAH JIMTEPATYPA 


‘VW. A. 3axapos, CoOopx. Uccregopanua mo reneruke, B. 1 (1961). 2B. Ep h- 
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IKOJIOLH ff 
A. B. MACJIOB 
IKOJIOPHA PASBATHA KPOBOCOCYLMX KOMAPOB 
COOTHOWEHHE MOJIOB MPH OKPbIJIEHHH KOMAPOB FPYMMbI CULISETA 


(I[pedcmasaexo axademurom E. H. Uasaoecxum 14 1X 1960) 


: Ormewaemoe HeKoTopbimi aBTopamu ((',?,*) u Ap.) pasaMuve B COOTHOLIeHHN « 
‘| MOJIOB ‘YY HaCeKOMbIX B 3aBHCHMOCTH OT TeX HIM HHbIX YCJIOBHU pa3BHTHA BOL- 
HbIX a3 MMe/IO Me€CTO, HM B HallIHX HCCJIeEOBaHUAX, MPOBOLMBINMXCA B palione 
Tr. Xa6 1949—1955 . | 

T. XaOaposcka ( rr.) HB Oac- 

celine p. Cpip-JJappu (1940—1944 rr.). 


a 
Ha quarpammax (puc. 1A) BugHo, ee r ; 
4TO IIpH Ooslee HH3KHX TemMlepaTypax 60 at IK Hn 
_pa3sBHTHA OKa3bIBaeTCA OTHOCHTeJIbHO 40 A : 
‘Ooulbuie CamoK. Oco6eHHO 3aMeTHAa 3Ta 20 
3akOHOMepHocTb y Culiseta bergrothi. 0 ‘ 


‘Ona nomTsepxxaetca BHICOKUM 3Ha¥e- 6 12 18 2430 20253035 20 25 3085 


Hem KpuTepua y2= 16,3 (np n’ =5; Orn o La 
p = 0,005). HeckombKo caa6ee Bripa- 80 
*KCHbI Pa3IMIMA B COOTHOWeHHH MosoB 40 6 
PiGiedtemindicay(y? = 6,0; n’= 4; 
p = 0,20) u coscem cua6o y Allotheo- a 


baldia longiareolata (y? =3,6; n’ = 4; O 12 18 24 72 16 20 72 16 20 
p = 0,50). Uy ie 


| MOTO AAA 6 6 
| Pa3nMuMa B OCBeIILeHHH (J JIMTeJb- 80 
‘HOCTb CBeETOBOFO JHA) He OKa3aJIM B ITOM 60 
OTHOUIGCHHM 3aMeTHOrO BJIMAHHA (PHC. 40 B 
1 15), Ho ronoquas qusta WH4MHOK (pic. z 


1B) ompeflemua HekoTopple H3MeHeHHA GIG 160 COLITIS Th IG Te 
B COOTHOMI€HHH MOJIOB B HallpaBJIeHHv 
YBeJIMYeCHHA OTHOCHTeJIbHOM YMCJIEHHOC- Bo O¢ 
TH cammloB (ocoGeHHo y C. bergrothi — 
puc. 15, a) Tem Oonputeli, 4em cypoBee 

Puc. 1. Cootuomienue NOOB y KOMApPOB B 


| pexkum rovoganua. Jia MaHHoro CJy- 
‘uaa y C. bergrothi oObeKTHBHBIH KpH- 
qTepuh y2=7,7 (n’ =5, p = 0,18). 
‘Oco6eHHO 3aMeTHBIMH OKA3aJIMCb pa3sJIH- 
4HA B COOTHOIICHHH MOJIOB Ip pa3sBi- 


3aBHCHMOCTH OT HEKOTOPbIX YCJIOBHH pasBH- 
THA BOAHBIX (baa. A — TemMepatypa (m0Ka- 
3aHbI rpanycsi); 5 — WIMTebHOCTh CBeTO- 
Boro {HA (MOKa3aHO UMCIO YaCOB OCBeLLe- 
HUA BCyTKH); B — ronoxanne JHUHHOK (110- 


Ka3aHO HCO 4YacoOB TOMOaHHA B CYyTKH). 
a—Culiseta bergrothi, 6—C.  alask. 
indica, @¢— Allotheobaldia longiareolata 


THM KoMapos C. bergrothi B HeOularo- 
TIPHATHBIX YCJIOBHAX cpepl. Kak BAHO 
M3 Ta6a. 1, ToubKO CMeHa ONTHMAJIbHO- 


|ro pexuma nutanua (tuuuHKu 1—3-it 
‘cTaquii) Ha OMHOCTOpOHHeE orpaHMyeHHoe He MoBseKTa 3a co60I0 3aMeTHOrO 
OTKJIOHCHHA OT OOLIUHOFO COOTHOWICHHA CaMIloB H caMoK (1 : 2), Noayuatoule- 
Toca B YCOBMAX, KOTOPbIe MbI CO3{aBasIM B KaYeCTBE ONTHMAJIbHPIX. Bo Bcex 
\OCTAJIBHBIX ClyYaax HeOarOMpuATHad COCTAHOBKa Pa3sBUTHA OlpeheHNa pes- 
| Koe YBeIMYeHHe OTHOCHTeIbHOM UMCJICHHOCTH CaMILOB (ra6n. 1). 
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: 


TT aOon vias 


Cootnonenue nonop Culiseta bergrothi B 3aBHCHMOCTH OT He€KOTOPBIX HeOMaONpUATHEIX 
ycoBuli pasBUTHA B CpaBHeHHM C ONTHMAJbHbIMH YCJOBAAMM 


CpaBueHue 
Uucso ocobeti Cc ONTHMAJIbHBIMA 
yCNOBHAMH 
BospeiictByiouyHl daKTop Masa Bo3sfeHcTBuA iis 
od | OO Gece P 
OntuMajibHoe pasBuTHe * _— 24 40 — = 
CyeHa OTHMaIbHoro MuTaHua 
Ha orpaHHyeHHoe JImunHKku 4-H cr. 30 36 OVS re One 
CmeHa orpaHvueHHoro THTaHiA 
Ha IIpOTHBOMOIOXKHOe ‘| JImunuKn 4-H cr. 9 il Te} 00, 04 
Berep 3 m/cek, Bee da3ut 7 8} DOs Was 
Betep 2—4—6 m/cek JImuuuKu 4-H cT. WH Ky- 
KOJIKH 1S) 9 Tes POROS 
CoJIeHOCTb BOJbI Bce asst 17 4 19450 0,004 
BosyencTBHe 307en JImuvHku 4-H CT. HW Ky- 
KOUKH ‘2 iS eae nays ahs 
* al = 18°, cpeT = 18 uac. B CYTKH, MHTaHHe — ONTHMaJIbHOe Hi T. Q. 


IIpu nmonbirKax HaliTH OObACHeHMe STM (hakTaM BHaYya™~ HaAMpaLIMBa/laCb 
MBICb O HeMOCpeACTBEHHOM ‘peak pasBuBalolleroca opraHH3mMa Ha HeOWa- | 


Re A 6 B if 
7 a : 
Sng JOON GaL Alt 
60 ! 

40 
20 
5 
20 

40 

SMALL OUD 

sor A lil 

% 612182430 o mpcaopocceppe 48 12 FPP 


Puc. 2. Coornomenue nonos y Culiseta bergrothi mpu pa3- 
BHTHH BOQHBIX (a3 B pa3HbIX yCIOBHAX. A— TemMepatypa; 
5 — pexkum THTaHHaA (MHTaHHe: 0 — ONTHMaJIbHOe, d — 
OF paHHYeCHHOPUIbTpalHOHHOe, C — OrpaHHueHHO-cKpeby- 
mee; 0 — d, o—c, c— q, & — c — cooTBeTcTBy1OMIHe 
CM€HBI OJHOrO THA MHTaHHA y AHUHHOK 1—3-f crTa- 
AHH — Ha [pyroH y sHuHHOK 4-H cTagqun); B— BeTep 
co ckopoctTbio 3 M/ceK (MoKa3aHO 4HCIO 4YaCOB B CYTKH); 
[ — pasBuTue B IIpHCyTCTBHH 3m02eH: } — Ha BCeM MIpo- 
TAXKEHHH pasBuTua, L*, P — sn0mea ROOaBlena HauHHaA 
C JIM4HHOK 4-4 cragun, P — 9n07ea OOaBeHa TOMbKO 
Aula asbl KYKOKH, Bpwue HyeBol HHH — OKpbIJIUB- 
IlHeCH KOMADPbI; HH2Ke — MePTBbIe KyKONKH 


YHIO Obl HMeHOULMMCH LaHHEIM O MOJOBBIX pasHUMAX, OMIPENeAeMbIX axe y 
JMYMHOK 2-H craqun (°). [ostomy u ObiI0 npeMpHHATO cHeIManbHoe u3sy4e- 
" HH€ He TOJIbKO COOTHOUI€HHA MOJIOB Y B3POCJIbIX KOMapOB, HO HM y KYKOJIOK, a 
B OTA€JIbHBIX CJIyYYatx WH y JIMYHHOK *, 


* . 
or a aD ean EOULEEEROB JIM4UHHOK Culiseta oka3aJIocb COBCeM He TaKHM IIPOCTHIM Je 
dae K onucpiBaeT JlamKepon (8) aa Allotheobaldia longiareolata 1 HeKoToppIx APyrHx Ko- 
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Pe3yJIbTaTHI STHX UCCeELOBAaHUii, NpexcTaBsennpe Ho puc. 2, yOequTebHO 
CBHACTEJIBCTBYIOT O TOM, UTO Pa3JIMYHble CCOTHOIIECHHA ¢C..MILOB H CaMOK OObaAC- 
HAIOTCH He BHEIWHMMM areHTaMu, OyATO Obl ONpeeA:OWHMM TOMOBy!O MpH- 
| HalJ@KHOCTh, 4 pasJIMYHOH PeaKTHBHOCTbIO WA 3TH P eHIHMe BosselicrBuA He 

| TOJIBKO B3POCJIbIX CAMILOB HM CaMOK (Halp., "Hc. 35) |.5 TakoxKe MY2KCKMX Hf 2KeH- 
| CKMX KYKOJIOK HM JIM4UMHOK. 


Puc. 3. JmwtTenbyocTh x%KH3HH (aMmH- 
TY/IbI H CP€MHHe) B3POCIbIX KOMAPOB B 
3aBHCHMOCTH OT XapakTepa MHTaHHa AH- 
UHHOK: (0 — OnTHMasbHOEe, Gd — orpann- 
YCHHO-PHJIbTpalHOHHOe, C — OrpanliyeH- 


; cymoKx 
16 
g72 pe 26-0 

8 80 
im 4 60 
a set TE 40 
KS 0 (Gj 0 0 

“a % 3 20 
| 9° fide 7) 6 20 cymor 


Bpemn ¢ wavana oxpeinenun 


Puc. 4. TlocnenopatTenbHocTh OKPpbIIeHHA CaMILOB 

wu camoK C. bergrothi mpxH onTHMambHOM pa3mernle 

HHH BOJHBIX (a3 (a — nNepBonaualbHaA NIOTHOCTS 

nonyiswHH 1,43) uw B ycnOBHAX MepeHaceseHHOCTH 
(6 — mm0THOcTh Tonynauuu 14,3) 


_no-cKpe6ymee). 1 — Culiseta bergrothi, 
2 —C. alask. indica, 3 — Allctneobal- 
dia longiareolata, 


Ilo HamiuM Ha6soeHHAM, B CorsacHu Cc pe3syibTaTaMU UCCeOBAaHHH Jpy- 
THX ABTOPOB, CaMIIbl pa3BHBaloTCA ObICTpee CaMOK, YTO MOXKHO BHeTb (puc. 4) 
Ha KPMBbIX MOCJIEMOBATeJIbHOCTH OKPbIJIGHHA B 3aBHCHMOCTH OT HeKOTOPHI 
YCJIOBHH pa3BuTus. . 


we 


Tlocrynusro 
6 IX 1960 


IWMTHPOBAHHAA JIMTEPATYPA 


1H. G. Dy ar, California Insec. Insc. Menstr., 4, Ne4—6,46(1916). 7 W. B. Hermes, 
J. Econ. Entomo)., 21, Ne 5, 720 (1928). ®M.Langeron, Ann. parasitol. humaine com- 
paree, 4, Ne 2, 126 (1926). 4*F.V. Theobald, Mosquito annoyance at ‘Woodford 
(Essex) and Elsenhere, 2-d Rep., Econ. Zool., 1904, p. 2—16. , 
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BHO®HSHKA 
T. A. CMEPAHCKAS x JI. HW. KOPYUAK 


BJIAAHHE OBWIEFO PEHTTEHOBCKOIFO OBJIYYUEHHA 
HA PEAKTHBHOCTb TKAHEBDIX CYJIb®rHAPHJIBHbIX FPYTITl 


(II pedcmaenexo akademukom H. M. Cucaxsauom 17 IX 1960) 


Jio HacToslero BpeMeHH He YaJlOCb BbIABHTb H3MCHCHHA TKAHEBbIX CYJIb(p- 
rMJ[PHJIbHbIX Tpynl HemocpescTBeHHO ocJie BO3,eHCTBHA MOHM3Hpyroulen 
palvalwW Ha X%KMBOTHBIM OpraHH3M. OTO OOCTOATeJbCTBO BbIABUraloT B Kaue- 
cTBe TlaBHOrO BOSpaxKeHHA MPOTHB IipekcTaBAeHHA O TeCHOM CBA3H Jy4YeBOrO | 
mopaxkeHua C HapylieHHeM OOMeHa CYJIb(ruAPHJIbHbIX BeleCTB B OpraHH3me 
 PaCCMaTpHBalOT KaK OJHY W3 OCHOBHBIX TPYAHOCTeH IX MOHMMaHHA Mexa- 
HH3Ma 3alJMTHOrO IpOTHBOJYyYeBOrO elHCTBHA THOJIOBLIX CcoeluHeHHH (*). 

B npeapylyuye pa6ote (7) MbI OOHapyxKHJIM, 4YTO B OTHOCHTeJIbHO PpaHHHH | 
cpok, yepe3 10 muH. Mocse peHTreHOBCKOrO OOJly4eHHA MbilueH B Jose 700 1, | 
B TKaHH Cejle3eHKH HM Ce€M€HHHKOB cosepxxaHve SH-rpynn yBemnuupaertca. | 
Bpiio chemaHo MpesmouowKeHve, YTO STOMY YBEJIMYeHMIO pefuecTByeT H3Me- | 
HeHHe peakTHBHocTH SH-rpymn. 

B muTepatype NOuTH HeT JaHHBIX NO BJIMAHMIO palualluH Ha peakIMOHHY!0 
CHOCOOHOCTh CYJIbruy{pHIbHEIX rpynn. JImuwb B OMHOH paOoTe MbI BCTpeTHUJIH | 
yka3aHHe HA HeCKOJIbKO OTaJIeHHOe BO BPeCMeHH H3MeCHEHHe peaKTHBHO- | 
ctu SH-rpynn THOOBEIX depMeHTOB Nocse o6syyeHuA (°). 

Cka3aHHoe ABHJIOCb OCHOBAHHeM JIA MpoBeleHHA WaHHoW padotni. IIpen- 
cTOAJIO BLIACHUTb, H3MeHCHO JIM CocTOAHMe TKaHeBLIX SH-rpynm B cambiit paH- 
HHH CpOK nocae OOIyYeHHA, pH AeKanvTawMv MKMBOTHOFO ToTYAaC NO Mpekpa- 
(leHHM JeHCTBMA pajualuu. 

OnbiTbl NpOBOAMJIH Ha OeJIbIX MbILIax OOoero Nowa Becom 18—20 r. )KuBorT- 
HbIX ONbITHOM FpyMMbl NokBeprasH OAHOKpaTHOMy OOlLeMy peHTTeHOBCKOMY 
o6uly4eHnio B Jose 700 r np creqyroulux ycoBuax: 180 kp, 15 ma, 0,9 mm Cu + 
+0,75 mm Al, paccrosuve 70 oObeKTa 40 cm, MomHocT Jos 50 r/mun. )KuBOT-| 
HbIX J[@KaNHTHpOBaIM HeMOcpeACTBeEHHO TocJie OOy4eHHA. OGbeKTOM Mccule- 
JOBaHHA CJIYKHJIM TKaHeBbIeC FOMOFeHaTH! CeJIe3eHKH, CEMCEHHUKOB H FOJIOBHOTO 
Mo3ra, a Take IleJIbHaA KPOBb, pasBeeHHaA JMCTHIIApoBaHHOH Boson (1 : 40) 
HOPM@JIbHBIX HM OOJIYYeCHHbIX 2KMBOTHBIX. KpoBb OpasiH y %MBbIX MbIlleH 3 
cepmua. TKaHb Cejles3eHKM, CCeMeHHHKOB HM TOJOBHOrO Mo3ra pacTHpasH B Te4ve- 
Hive 5 MHH. B CT€KJINHHOM TOMOreHH3aTope, OXaxKaeMoM JIboM. Tomorenat} 
pasBOAuIM PUSHOMOrMueCKUM PaCTBOPOM Jo coxepxKanua 25 mr TKaHH u 100 wr 
TKaHH B | Ma. 

J{A OWeHKM peaKI{MOHHO cnoco6uocTtu TKaHeBbix SH-rpynn O6piio mpH-+ 
HATO OllpeweseHve CKOPOCTH MX HHAKTHBALHA B YCOBHAX MepexKUBAaHHA TOMO- 
reHaTa M KpoBu mpH 37°. C sto WesbIo, MeTOOM aMMmepomeTpHuecKoro MepKy+4 
pHmetTpwyueckoro THTpoBanus (*,°) H Metogom Mupcxkoro B moguduKanuu In 
mepopuua u Jlocesot (°), uccieqoBamM cofepxanue SH-rpynn B romorenatax} 
HM B KPOBM B pa3Hble CPOKH NocJie UX NpHrOTOBMeHHA — cpa3sy u depes | u 
yaca OT Hayaia uHKyOauHH. IIpumMeneHve AByxX yKa3aHHbIX MeTOJOB JMKTOBAa} 
JIOCb TEM, UTO, KaK M3BECTHO, MepBbI BbIABJIAeT CYMMapHO CBOGOLHEIEe H BAO 

pearupyromue SH-rpynnpt, sropot —TombKo cBo6ogupie. Vcnomn3ya 06 
MeTOJ\a, MbI MOJIY4aIH BO3MOMKHOCTh AMPepeHUUpOBaHHO OMeHHTb BJIMAHU 
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PeHTPeHOBCKOH pafluanuu Ha cyJIbhruypusbuble rpynnsr pasH4yHol peaKTus- 
HOCTH. 

Ha puc. | npectapnenp pesyitTaTs! ammepomerpwueckoro THTpOBaHHA 
SH-rpylll B TKaHeBbIX TOoMOreHaTax M B KPOBM HOPMAJIbHBIX u OOJIYYeHHBIX 
%KMBOTHBIX. Ilockoubky cofepxKanue SH-rpynn B ucxoquolt mpobe romorenatos 
M KPOBH, BSATOM Cpasy Nocwle MX NpHrOTOBeHHA, B HOpMe M NpH oOny4eHUN 
MpakTH4eCKM OMMHAKOBO, OHO OpIIO MpHHATO 3a 100%. Kak puguo ua puc. 1, 


ip =i 
1 2yaca Zyaca Zyaca st 2 
NpodanHUMeNbHOCTs UHKYbQUUL 


Puc. 1. Bauanue oOmero pentreHosckoro o6myuenua Ha 

PeaKTHBHOCTh CBOOOLHbIX H BANOpearHpyromMx SH-rpynn 

(cymMmapHo). Mp jeKanuTHpoBaHbl ToTYdc Nocue! obsy- 

4YeHHA, @ — cele3eHKa, 6 — CCMeHHHKH, 6 — TOOBHOL 
MO3Sr, @— KpoBb, / — Hopma, 2 — 700 r 


CYMMapHoe KOJIM¥eCTBO CBOOOMHEIX H BAOpearupyromlux SH-rpynn B TKaHe- 
BLIX TOMOreHaTax HM B KPOBM HeOOJYYCHHBIX MKHBOTHHIX B polecce HHKyOaluu 
yMeHbIaeTCA. OTO ABJIeHHe B TOMOreHaTaX CesIe3eHKH HM C@EMeCHHMKOB BbIpake- 
HO CHJIbHee, 4eM B roMoreHaTe FosIOBHOrO Mo3sra HM B KpOBH. OfHOKpaTHoe oOtee 
peHTreHOBCKoe OO/1yyeHHe MbIeH B ose 700 r noBbitiaeT CKOpOCTh HHAKTHBa- 
wan SH-rpynm B nmepexkupatollux roMoreHaTax Cesle3eHKH WH Ce€MeCHHUKOB. 

Ha pwc. 2 npescTaBsieHbl pe3yJIbTaTbl KOJIM4eCTBEHHOTO OMpeseeHuA TKa- 

HeBbIxX SH-rpynn, noswyuenHpie Metogom Muypcxoro. Kak BHHO, cocToAHHe 
cBodosHEIx SH-rpynn, BbIABJIAeMbIX STHM Me€TOJOM, He H3MeHHeTCA NOM BIMA- 
HHeM pafuanuu. MHaktTuBalua UX MpoHCXOAMT C OMMHAKOBOH CKOPOCTbIO B 
TepeKHBAIOWMX TKAHAX HeOOJYYeCHHEIX MH OOJYYCHHEIX KMBOTHBIX. 
- TipenctapieHubie B paOoTe JaHHble CBHJETEIBCTBYIOT O TOM, 4TO NOL BJIMA- 
HHeM OMHOKpaTHOro oOOmlero peHTreHoBCKOrO OOsyyeHHA MbIeH B Bose 700 r 
BANOpearupylouive TKaHEBLIe CYJIbQrvApHuJIbHbIe TpylMbl CesleseHKH H CeMeH- 
HMKOB TipeTepneBaioT H3MeHeHHe, KOTOpOe OOHAPyKUBaeTcA Cpaszy Mocse 
JIy4eBOro BOsLelicTBUA. ITO H3MeHeHHe NpOABJIAeTCH B Oovlee ObICTPOM, MO CpaB- 
HeHHIO C HOPMOM, CHW KeHHH KosMYecTBa SH-rpymn B TKaHeBOM romoreHaTe 
pu wuuKyOanuu ero in vitro npu 37°. 

Ha jaHHoM 2Tate paOoTbl MbI He MOXKEM CKa3aTb, C 4YeEM CBH3aHa UHAKTH- 
sauna SH-rpynn B mepexuBaionlem cyOcTpate. OcraeTca HeH3BeCTHbIM HW Mexa- 
HH3M YCHJIeHHA STOrO Mpotecca nog BMAHMeM OOsy4eHuA. Becte c TeM, He- 
COMHEHHO, YTO CKOPOCTS MHAKTHBALMH OTParKaeT peaKUHOHHYI0 CIOCOOHOCTE- TKa- 
HeBbIx SH-rpynm B JaHHEIX ycJIOBMAX 9kKCHepuMeHTa. B JonoumHeHMe K MaTEe- 
pHalaM, MpecTaBsieHHbIM BbIle, yKaxKeM, YTO HHKyOatluA roMoreHatTa TIpu 2°, 
Kora MpoTeKarollve B HEM PeaKILMM 3aTOPMOXEHHI, He CONPOBOMKMaeTCH, B Mpe- 
yleax MCMbITaHHoro BpemeHH (2 4aca), 3aMeTHbIM CHH2KeHHeM Cofepxanua SH- 
rpynn. He Oni BbIABIeH B STHX YCOBAAX H payMallMOHHEIi acpdexr. 

BaxkHO osuepKHYyTb, 4TO H3MeHeHHe peakTuBHocTM SH-rpyim nog BaMs- 
HHeM pafMaluMu OTMe4eHO TOJIbKO B TaK HA3bIBaeMbIX PaHOUYBCTBUTCJIbHDIX 
| TKaHAX —-cejlezeHKe HM CeMeHHUKaX. B romoreHaTe rovioBHOrO MOsra H B KPOBH 
B HOPMe H Mp OOyYeHHM CKOpocTb HHaKTHBanMH SH-rpynn Opa OMHaKO- 
Bolt. Kpome Toro, MosyueHbl AaHHble, CBUeTeALCTBy!oOUlMe O TOM, 4TO patHa- 
: UMOHHBIM adbekT oOHapyxKHBAIOT JHUIb BaAOpearupyroulMe SH-rpymmb, B TO 
BPeMA KaK peaKTHBHOCTh cBoOoqHEIX SH-rpynn He MeHseTCH. 


; 
| 
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BosuukaetT BONpoOe O BOSMOXHOM CBA3H MeXKLY MOBbIMIeHHeM peakIMOHHOH 
cnoco6uoctw SH-rpynn u OOHapy2KeHHbIM Hamu paHee (°) yBeHUeHHeM HX CO- 
JepKaHus B TKonAtX B pesysibTaTe OOulyyeHHA. Mpl He pacnouaraem JaHHbIMH, 
HpPAMO CBUETS IbCTBYIOUIMMH O CyMlecTBOBaHHH STO CBASH. BmecTe c TeM TO 


OOCTOATeALCTO, YTO 06a ABJICHUA MOUTH COBMeeHbI BO BpeMeHH, HaGsOa- 
fOTCH Tilt B PAMOUYBCTBUTeNbHBIX TKAHAX H MpHYypPOueHbI TOMbKO K BAVJIO- 
pear, vicuium SH-rpynmam, roBopuT B MOuIb3y AOMyMeHHA 3aBHCHMOCTH Mex Ly 
HuMH. PasiMuve 2Ke KOHEYHBIX pe3yJIb- 
ati 6 6 TaTOB B olbiTax in vitro, Korgqa Nox BAMA- 
100 100 Rs HUCM PalWallMu ycHsIMBaeTCA MHAKTH- 
stn Bauua SH-rpynn, uM in vivo, Te B 
5 OM3KHe NO BpeMeHH CPOKH IIpOHCXOLUT 
= NMOBbIMIeHHe WX COfep2KaHuA, BEpOATHO, 
B 80 ompelessercd pa3JIM4MaAMH B pealN3a- 
ri IMM OMHOFO H TOrO %Ke MCXoLHOrO To- 


BpexKJeCHHA B CBA3H C OCOOeHHOCTAMH 
yCJIOBHH, CYMIeCTBYIOWIMX B Mepexki- 
BalOlleH H30JIMpOBaHHOH TKaHH H B lle- 
Puc. 2. Bnusanwe oOmjero peHTreHoscKoro JOM OpldaHH3Me, 

a ae Peete! eae Sen a Tlowy4eHHpie HaMMW JaHHbie HABOAAT 

-Tpyntl. I 7 3 
noone obntyaeuna, OBGSHeHeHAH Te wey ip. es ee 

Ha puc, | HOPeYHBOCTH Pe3YJIbTATOB, MMelOulehcA 
B JIMTepaType B OTHOWICHHH BJMAHHS 
palMaluHv Ha cosxepxaHve SH-rpynn. OHu aBTopbl He BUAAT HAKAKUX H3Me- 
HeHui (7~'°), Apyrwe oTMeyaioT yMeHbUIeHHe KouMuecTBa SH-rpynmm B HCHbI- 
Tyemom cyG6ctpate (!'-*), BepoxATHO, B 3aBHCHMOCTH OT OcOOeHHOCTeH IIpHMe- 
HeHHOFO MeTOa HccJIeqoBaHHA. Mero MoxeT BoOOIIe He BLIABJIATb TOM pak- 
uuu SH-rpynn, koTopad oOHapyKuBaeT pauallMOHHbIM adpeKT, WIM cama 
MeTOqMYueCKad Tpowelypa MOxKeT BbISBaTb HHAkTHMBaUMIO SH-rpynn NoBbIMeH- 
HOM PeaKTHBHOCTH HM TeM CO3aTb BHAMMOCTb YMeHbINeHHA UX KOJIMGeCTBAa NOY 
BJIMAHMeM paftuannu. Ilo cymectTBy, B OOOMX CydaAXx pedb HeT 06 OMIMOOUHEIX 
3aKJIIOUCHHAX, HCTOUHHKOM KOTOPbIX ABJIACTCA MCMOJIb30BaHHe TeX WIM HHBIX. 
MeTOJOB HCCJIeqOBaHHA Oe3 MocTaTOUHOrO y4eTa UX CMelMpuKH. 

B Hactosulee BpeMA TPyHO CKa3aTb, KaKOBO OHOXHMMYeCKOe, PYHKILHO- 
HaJIbHOe, CTPyKTYpHoe 3HayeHHe NOBLIMeHHA MaOusbHocTH SH-rpynn pasMuo- 
YYBCTBUTeCJIbHBIX TKaHeH y OO/y4YeHHOrO XKMBOTHOTO. QTOT PakT MOKA OMeHH- 
BaeTCA HAMM JIMIIb KaK NOKa3aTeb OYCHb PAHHHX H3MeHeHHH. Gayayel aJb- 
Helle paOoThl ABJIACTCA BbIACHCHHEe UX MPHpOAbl HU POM B pasBHTHM JyyeBoro 
nlopaxkeHHg, 


1 2vaca Zyaca 
fpodonxumensnocms urkybayuu 


UncrutyT Moposorny 2%KHBOTHBIX uM. A. H. Cesepuosa Tlocrymui0o 
Axajlemuu HayK CCCP 27 V1 1960 
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K. M. JKEMYXAJ3E u JI. ©. MHJIEWIKO 
| JY BUJIBHBIE BEWECTBA KPYIIH OJIACTHOrO IOHbBHAHBCKOFO YAS 


(II pedcmaeazeno arademurom A. H. Onapunoim 27 VIII 1960) 


“ 
rs 


| Ognol, 43 ocHoBHEIX ocoGeHHocTeli o6MeHa BellecTB YaliHoro pacTeHHa 
ABJIACTCA CHHTe3 B OOJBIIMX KOMYeCTBAX JLYOUJIbHBIX BeNLECTB H KATeCXHHOB, 
| MpeTepmeparouinx, 3HaUMTeJIbHbIe KAYeCTBEHHbIe M KOJMUCCTBEHHbI€ M3MCHEHHA 
B 3aBUCMMOCTH OT Pa3HOBHAHOCTH HM CopTa pacTeyHA, a TakKe OT yculOBHii 
TIpouspactTanua. 

B muTepatype OTCyTCTBYIOT JaHHble O YOUJIbHBIX BeLLeCTBAX IOHbHAHBCKOrO 
| SanHoro pactenus. Jimmi B moceqHee BpeMA, B CBA3H C pasBUTHeM KYyJIbTYpbI 
} daa B MpopwHuAH lOnpuanb (KHP) wu opranusanueli na6opatopul Ouoxumuue- 
'CKOTO KOHTPOJIA UaHHOFO MpPOU3BOACTBA, yaJIOCb MOKa3aTb, UTO JIMCTbA KpyT- 
HOJIMCTHOPO IOHBHAaHECKOLO Ya BeCbMa OoraTb! AYOWJIbHbIMH BeULeCTBAMH. 

Haxofscb B mpoBuHuuu IOHbHaHb B JeKabpe 1959 r., ofHH “3 Hac (K. M. 
Ji xemyxajize) HMeJsI BO3MOXKHOCTb He TOJIbKO O3HAKOMUTHCA C KYJIbTYpOH Kpyn- 
(HOJMCTHOrO 1OHbHAHBCKOrO Yas, HO HW 3aPOTOBHTb OOpasiibl AIA HcceqoBaHuH. 
‘Bpiiu coOpaubi pactyuive BepXylleuHble MOUKH, MepBble H BTOPbIe JIMCTbA, HEx- 
Had wacTb cTeO6sia MONOMoro MoOGera, ‘a TakxKe JByXJHCTHbIe dPuewu. Marepuar 
OLICTpO PUKCUpPOBaICA NapoM, a 3aTeM CYMIMJICH B YAeCYIIMJIbHOH TeaH pH 
‘Temnepatype 60—70°. Ilepspie xe aHaJIN3bI NOKa3aiM, 4TO NO CokepKaHuto 
yOUsIbHbIX BeUleCTB H OCOOeHHO MO CHHTe3y KaTeXMHOB KPYMHOJMCTHbIC IOHb- 
HAHbCKMe UaHbIe pacTeHHA Pe3KO OTMMYAIOTCA OT APyFUX pasHOBUAHOCTeH Yas. 
Jipyxauctupe dieu, coOpanuple B cepeqMHe eKaOps, CosepxKasN CBHIIIE 
16% kaTexuuHos (cm. Ta6u. 1). CreqyeT OTMeTHTb, 4TO B ITOT MepHog rosa B yc- 
NOBHAX MpoBHHHH IOnDHaHb pacTeHHA BereTHpy!OT COBepIieHHO HOPMAaJIbHO. 
Oxas3aiocb, TO ABYXJMCTHbIe (lel KPYMNHOMCTHOrO IOHbHAHBCKOrO Yas 
‘colepxKaT 3HaUNTebHO Oowbiule /-9T1MKaTeXWHa, 4eM /-9TIMr al OKaTexXHHa. 
‘B ABYXJMCTHHIX (peiax waHHOrO pacTeHuA TakOe COOTHOWEeHHEe STUX KaTeXH- 


HOB OOHApPyxKeHO BIepBble. 
Ta6auna 1 


Coyepxanve KaTexXHHOB B JBYXJMCTHBIX Pselax KpymHo- 
JIMCTHOFO IOHbHAaHBCKOPO YasA 


ee 


Cojfepxanue 


KateXxuHubl mr Hadr % OT CYMMbI 
cyx. Bec KaTe€XHHOB 
[-orMraOKaTeXHH 17,35 10, 52 d 
d,l-rannokaTexuH 10,76 6,52 
| [-snukatexun u d, /-KaTexH 2A 12,84 
| [-snuramqmoKaTexuHraat os DU. 34, os 
| [-smuKaTexuHraviaT fs 5648 35,23 
: 

CymMa KaTeXHHOB ....- . 163,00 400 ,00 
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Viccielopanusimu, KOTOpbIe MpOBOLMJIMCh Ha OTeYeCTBEHHOM Yae PasHOBHA- 
noctu Thea sinensis 4 CemeKIMOHHBIM MaTepHaue Thea assamica, OblJIo ycTaHoB- 
jleHO, YTO B ABYXAMCTHBIX (pilewlax B COCTaBe MpocTbIX KaTeXHHOB /-sTIMraJJO- 
KATeXHH TpeoGulanaer Haq /-sMKaTeXHHOM (cM. TAO. 2). AHaMOrM4Hble pesyvIb- 


Taonunma 2 
Cojepxanue KaTeXHHOB B JBYXJIMCTHBIX (lewiax pasHOBHAHOCTeH 
Thea assamica u Thea sinensis 


Thea assamica Thea sinensis 
KatTexHHbl mr waiter J Ol aad sen Je |) G6 
cyx. Beca Seog cyx. Beca ens 
| 
/-2m1uranioKaTexuH Bee Pe 31,80 ADP 
d, l-ranmoKaTexuH NG), (0) 8) Al 13,60 9,9 
/-snuKkatexuH ud, /-KatexuH| 12,90 etl 12,80 8,8 
[-9nvrasmoKalexHHrasat 83,70 oO) 7 69,40 48,9 
[-2T1uKaTeXHHrassat 18,70 AAS 15,90 10,8 
CyMMa KaTexXHHOB .... . | 165,40 | 100 ,0 | 143 , 50 | 100 ,0 


TaTbI MOMYYEHLI TaKKe HW ApyrHMM HccseLOBaTeAMM, KOTOpble paOoTasH c uali- 
HbIMM pactenuamy Lletinona, Ungun u Sonu. CrefqopatesbHo, B ABYyXJIMCT- 
HBIX (pyleliiaxX KPYMHOJHCTHOFO IOHbHaHBCKOPO YaHHOrO PacTeHHA, B OTHE 

OT Apyrux, HeT HavOoJlee HHTEHCHB- 


TaOauna3 HbIM CHHTe3 /-3T1uKaTexHHa MH d,/-Ka- 

Cofepwanue KaTeXHHOB B JIMCTbAX JBYXJMCT- TexuHa, OO STOM *e CBHJeTEJbCTBY!OT 
Horo dileula KpynHomuCTHOTO WaHHbIe UM MO TaJWIOBbIM 93PHpam. 
FOHbHaHCKOLO 4aA JIByXJIMCTHBIe (pulewa Kp YNHOJIHCT- 


HOrO IOHBHAHBCKOTO Ya COMCPHKAT B 


yeas OobIIHX KOIMYecTBax /-3TMKaTe- 

pe = = XHHFasllaT, YTO BHMMO, Take AB- 

i ee JIA€TCA OCOOCHHOCTbIO OOMeHA Be- 

ch | ck UeCTB IOHbHaHECKOrO Yaa. Ene Oovee 

Pa3HTeJIbHble B TOM OTHOIeCHHH pe- 

nije gees eee 14.32| 9.53 3¥IbTATbI MonyyeHbl MpH MsyyeHun 
ii rinae Cae wton 6112| 3/65  H€MOcpecTBeHHO JIMCTbeB [ByX.IMCT- 


l-onmxatexun ud, l-Katexun| 27,69| 16,52 HOrO duema. YcraHoBseHo, 4TO oc- 
[-9nuranmoKaTexuuramiat 48,14| 28,69 HOBHbIM Me€CTOM CHHTe€3a KaTeXHHOB 


[-STIMKaTexuHrasat 71,91) 42,61 spasatoTca Mosogbie mucTba yas (1,2). 
Kak BHO 43 Tabs. 3, B AMCTbAX 
Cymma Katexunos . . . . .|4167,78{ 100,00 ‘HPH@HbCKoro waa cuHTes J-sT1MKaTe- 


XHHa IpOTeKaeT MOUTH BABOe HHTeH- 

CHBHee, eM CHHTeS /-3T1HrasOKaTe- 
XMHa. COOTBeTCTBeHHO MH OOpasoBaHHe /-3TMKaTeXuHrasata OCYILECTBJIAeTCA 
Ooulee 9HEprHuHO, uem J-3nMramsOKaTexuHraata. 

Takum o6pa3oM, MOxKHO CKasaTb, 4TO XapaKTepHOM OCOOeHHOCTHIO KPyIHO- 
JIMCTHOrO IOHBHAHbCKOPO YaHHOrO PaCTeHHA ABJIACTCA CHHTC3 B OOJIBIIMX KONU- 
yecTBax /-3muKaTexHHa HM ero LrasoBoro apupa — /-3nMuKaTexMHraata. 
QTUM, COOCTBEHHO, HM OTMUaeTCH IOHBHAHBCKHM Yali OT pasHoprzHocten Thea 
assamica u Thea sinensis, B mucTbaAx KOTOPbIX HavOoslee HHTCHCHBHO CHHTe- 
supyetca /-3nuramoKaTexuH HM ero LrasoBbili atup — /-snMranmoKaTexHH- 
rawuar. 

Tor caxt, 4To KpynHOWUCTHHIe IOHBHAHBCKHe YaltHpe pacTeHHA HanOouee 
HHTCHCHMBHO CHHTe3MpytoT /-91MKaTeXHH, a He /-3THTaOKaTeXHH, 3acTaBIAeT 
AyMaTb, 4YTO 9Ta PopMa YaliHoro pacTeHHA ABJAeTCA HavGoulee Apepuelt. Her 
COMH€HHA, UTO IOHBHAHLCKHM Yali BOZHUK B palioHe ero ecTeCTBeHHOFO pacmpo- 
CTpaHeHus, B YCJIOBHAX MsATKOrO KJIMMaTa npoBpunun IOubHanb. Bugumo 
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B TaKHX HCKJIOUHTEIbHO OlarOMpHATHEIX YCNOBMAX PasBUTHA HM COsLaBasacb 
MepBOHadaIbHad (opMa ualiHOro pacTeHHA, C COXPaHMBLIMMCA JO HaLIMX Heli 
OOMeCHOM BEIeCTB, XApakKTepHOH OCOGeHHOCTHIO KOTOPOrO ABJIMeTCA yCuuJeH- 
HbId CMHTe3 /-9TMKaTeXuHa HM ero TaoBoro sdupa — /-snMKaTexuurassata. 

IIpu nepemenjenuu 4aliHoro pacTeHus C MecTa efO BOSHHKHOBeHHA B MHBIE 
YCJIOBHA PaSBHTHA MCHAJMCb NOX BJIMAHHEM BHELIHeH Cpe! aHaTOMO-Mopdo- 
JOrHyeckHe MpH3HakH M OOMeH BellecTB. CieyeT HallOMHUTb, 4TO 4aiiHoe pac- 
TeHHe B MpOBHHIMH IOHbHaHb — MHTeCHCHBHO BereTupyroulee Kpyrsiplli Tok e- 
peBo c rycTOH KpOHOM TeMHO-3eJIeHLIX KPYMHbIX sMcTbeB. IIpu npoxBuxKennu 
ywaHHOrO pacTeHua Ha CeBep, B palOHbI C APKO BbIPaKeHHOL 3uMOL, Nok BIMA- 
HH€M YCJIOBMU Cpefbl ApeBoBUAHaA *opMa pacTeHHli H3MeHMJIaCb Ha KYCTOBHI- 
Hble pasHoBuAKocTu Thea sinensis. [pu stom u3mMeHHsICA HM OOMEH Bel[ecTB B 
CTOPOHY WHTeHCHBHOrO cuHTesa /-3NMralOKaTexuHa u /-3TMramOKaTexMHa- 
rawuata. 

[lpm nposBuxenuu ualiHoro pacTeHvaA B palOHbl C MATKUM 3MMHMM TepHo- 
OM, HO C ®apKUM JeTOM ApeBosuyHaa (bopMa B pasHOBHAHOCTAX Thea assa- 
mica COXpaHUJacb, HO NlOf| BJIMAHHeM YCJIOBHH Cpesbl H3MeHHJICA OOMECH BeLeCTB. 


VuctutyT 6voxumun um. A. H. Baxa Tloctynuso 
Axkajemuv Hayk CCCP 25 VIII 1960 
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BHOXHMHA 


B. JI. KPETOBUY u E. KPAY3E 


BMHOCHHTE3 AMMHOKUCJOT W3 MMPOBHHOFPAAHOHM KUCJIOTDbI 
H AMMOHHS Y JPO)KKEM 


(ITpedcmaeaexo axademuxom H. M. Cucaranom 15 IX 1960) 


VspecTHo, YTO AMMOHHHHbIe COJIM ABJIAIOTCA NpeKpaCHbIM HCTOUHHKOM a30Ta 
WWA porkxKel. Onako dbepMeHTaTHBHbIe Me€XaHH3Mbl, KOHTPOMMpylouHe y 
TpOuOKeli ACCHMMJIALHIO AMMOHUA HM ero peBpalenve B OpraHvyueckue CopMbI 
a30Ta, H3y4eHb! COBepllieHHO HesocTaTouHO. Bmecte c Tem, B. JI. Kperosuyem 
u 2. Tanscom (') u B. JI. Kperopuuem u M. Kacnepexkom (?) Obluia WoKa3ana Mep- 
BOCTeHe€HHAaA POJIb a-aaHHHa B KaveCTBe COeCAHHEHHA, B BUe KOTOPOFO y BBIC- 
IHX paCTeHHH aCCHMMJIMpyeTca M pesepBUpyeTCA SK30reHHbIM AMMOHHH. 

Sajauel aHHOH padoTH! OblsIo UCCeqOBaHHe Mpolecca OnOCcHHTe3sa AMHHO- 
KHCJIOT Y LpoxxKeH W3 AaMMOHHA MW MMpOBMHOrpawHOH KUCJIOTHI, ABJIAIOWeHCA 
6e3a30THCTbIM TIpeA{WIeCTBEHHHKOM a-aJlaHHHa. 

MetTogwuxka. Bo Bcex ONbITaX HCNOMb3OBaIHCb NeKkapckHe [poxoKu 
BepXHero OpomeHuaA pach «TomcKaa Ne 7». LpoxxKu BEIpalluBasIM B TedeHHe 
36 "ac. B CTEPHJIbHBIX YCJIOBHAX IPH HHTCHCHBHOM H NOCTOAHHOM MpoyBaHuu 
BO3Lyxa B Tepmoctate mpu 30°. J[poxoKN BbIpPalINBasH Ha HEOXMeJICEHHOM TIMB- 
HOM cycuie (Kpome onpita Ne 2) naoTHOcTHIO OKOIO 5,5° no Banauury. Kaerku 
OTIEAH OT Cpekbl LEHTPHPyrupoBaHvem B TeyeHHe 3 MMH. pH 6000 06/muH, 
OcafoK KJIeTOK IpOMbIBaJIM HeECKOJIbKO pa3 AHCTHJIMpOBaHHOH BoyoH. Bepx- 
HHH TeMHbIM COM OcaKa OTIeIAIH MexaHnyeckH U OTOpacbiBamn. Onpenesen- 
Hoe BeCOBOe KOJIHYeCTBO OCatKa ApoxxKeH TOMOreHH3HpOBaJIH B JMCTHIIUpo- 
BaHHOHM Boe C MOMOMbIO BJIEKTPOMarHHTHOH MellaIKH JO NoJyyeHuA Tomo- 
reHHOH cycneHsHH. Bo Bcex ciy4aaX UCMOJIb30BaIM TaKO€ KOJIMYeCTBO BOB, 
uTOObI B KaKOM BapHaHTe OMbITa CofepxKaocb okos0 150 mr cyxoro BelllecTBa 
poxw*Ke B ONpeseseHHOM KoIMYecTBe BOLI. Bo Bcex BapHaHTax oMbiTa Hc- 
NOJIb3OBaIH OLMHAKOBLIN OObeM CycneH3HH (2 uM 5 Mu). 

Tlocuie 2oOaBieHHA K CYCNe€H3HH COOTBETCTBYIOIMX PaCTBOPOB MpoBOLNH 
WHKyOalu1o pH 30° B aspoOHBIX ycJIOBHAX B TedeHve 30 MMH. BO BCTPAXHBae- 
MBIX TIpoO6upkax uM KOMOO"KaX. Ilo OKOHYaHHAM ONbITa MpoOsl PuKcHpoBasH 
4 usu 5 o6pemamu 96% xosogHoro sTaHoma. Uepes 24 uaca KneTKM OTIeNAIU 
WeHTpudyrupoBanuem, K ocalKy JoOaBANM TakoW xe OObEM XOMOAHOLO 80 % 3TAa- 
HOJa, u uepes 24 4aca OOBEMHEHHbIC 9KCTPaKThI yMapWBaJH B CTpye XoJIOg- 
HOrO BosflyxXa HW JOCYWIMBaIM B BaKYyM-9KCHKaTope Hal cyxumM NaOH. Octatox 
pactpopauu B 1 ma 10% BogHOoro u30MponaHoma. Cofmep»kaHve AaMMHOKUCJOT 
HM AMHOB ONpekeAIM MeTOJOM KOJIMYeCTBEHHOH XpoMaTorpaduu Ha Oymare 
mo B. JI. Kperosuyy u 2K. B. Ycnencxoii (*). Lia onpeenenua ruitoTaMHHOBOH 4 
acnaparHHOBOH KHCJIOT HCMOb30BaJIM cbeHO, HacbieHHDIH 0,067 M NaOH- 
ChoccpaTHpmm Oydepom pH 12; 6ymary IIlneiixep u Ion» Ne 2040a sa6ycepu- 
Bayiw Tem 2e Oydepom. JA onpeyeneHuaA acnaparvHoBOH KUCJIOTHI pacTBOpH- 
TeJlb TponycKkamm 2 pasa, Jina onpeeseHvA anaHuHa, TIOTAMHHA MU BaJIMHAa 
HCHOJIb30BaJIH O-Kpe30u1, 3adycdepeHHbI cbocdaTHpim Gydepom pH 6,2. Bymary 
TOM xe MapKH 3a6ydepuBasmM Tem xe qocibaTHHIM Oydepom. PactBopuTeb 
nponyckam 2 uu 3 pasa. Kaxgaa wudpa aBasaerca cpeqHeli v3 2—4 xpoma- 
TorpamM. J[ia onpeqeieHud BUJaxKHOCTH TpoxoKeH OJHOBPeMeHHO C MOCTaHOB- 
KOH ONbITa Takolt 2Ke OObeEM CYCIIeH3HM poke BHIIMBAIM B OIOKCHI, HHKY- 
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MpOBaJIM B Tepmoctate mpH 30° B TeyeHHe 30 muuH., @UKCHpOBaIIA NoGaBue- 
| Fe = oe 0 

| Hem 4 5 o6bemos 96% staHovia, ylapuBain mpu 50—60°, u sarem Bpicyuln- 
| BaM Mo MocToxHHoro Beca upu 105°. 
t 


_ Crapusnch cieqyroniwe BapHaHTbI ONITOB, B KOTOPBIX K CyCHeH3HH pow x«Keli 
} goOapisanu: 1) Bony; 2) (NHa)sHPOs go Koneunoli KOHWeHTpannn 0,05 M; 

3) THpyBatT HaTpHA WO KOHeYHOH KOHWeHTpanuu 0,05 M; 4) nupysat ammouna 
| 20 KOHeYHON KOHUeHTpannn 0,05 M. 

IlupyBaT HaTpHs ToOTOBMM U3 THaTeNbHO OUNILeHHOL NH pOBuHOrpalHol 
kucmoTE! no IIpaticy u Jlesuntopy (4), a nupysaT amMMonua — nyTem HelTpa- 
“Ju3alMHu amMMuakom fo pH 7,0 pacrsopa nupoBuHorpagzHo KUCHOTHI. 
J. Onset Nel. K 2 ma Boge unu ucxogHBIx pacTBopos ¢ KOHWeHTpalnell 

‘0,1 M yo6aBusm 2 mn cycneH3uu Apoxxeli. B o6ulem o6beme 4 mn cozepKaJ0cb 

140 mr cyxoro BerlecTsa Apoxx«eli. Benuunua pH Bo Bcex BapMaHTax onpITos, 
3a MCKO“eHMeM BapnaHTa c (NHa)2HPOa, Jo uHKyOatuu u nocne nHKyOaunH 
‘Opia 5,4. B Bapwante c (NHa)2HPOs pH yo mu nocae wnKyOamuu yyepxKuBa- 
loch mpu 6,7. 
; Ont No 2 (onpit c «romojaiollumu» ApoaoKamu). Cycnensuio jpoxxKei;i 
m3 onbira Ne | pasBenu crepumbHOl WUCTUIIMpOBaHHOl BOAO; HU MHTeHCHBHO 
‘a2pHpoBasM B TeyeHue 24 yac. npH 30°. SaTemM cTaBMJIM OMIT TOUHO Tak xe, 
Kak B onbite Ne 1. Mukpockonnueckoe uccmeqoBaHHe CYCHeH3HH «FOsOaloulHx» 
KNeTOK MOKa3aslIO OTCYTCTBYe CyYIIeCTBeEHHbIX H3MCHeHHH BO BHeUIHeM Buse 
KJICTOK. 
— Onst Ne3. Crapuaca Touxo Tak xe, Kak onbit Ne 1,Ho comepmanue Kue- 
‘TOK cocTaBiasio 142 mr cyxoro BellecTBa B mpo6e. 
Ont NoNe 4 u 5. Lpoxxesyio kyrbTypy pasqemauu Ha ~Be paBHnie 
WaCTH UW KJIETKM H3 KaxkKol YacTH CoOupaH OTAebHO. KeTKH MpOMbIBaIH Kak 
oOpmuHo. Onnit Ne 4 Hu4uem He oTsMuasca oT onpita Ne | usu onpita Ne 3 (2 ma 
\CyCNeH3HM JpowxKen + 2 MJ Bogb HH 2 ma 0,1 M pactTBopos); B KaxKOM Ba- 
‘pHanTe onbita B 4 Ma cogepxKauiocb 146 ma cyxoro BelllecTBa ApomxeH. Onpir 
Ne 5 oTmMuasca TeM, 4TO K 5 MJ cycneH3uvM Jo6aBAdM 5 Mi Bodh MIM 5 Ma 
cooTBeTcTByioulux 0,1 M pactsopos. B kaxjlom BapHantTe onbita B OOuLleM OObe- 
me (10 ma) cofep»Kasocb 171 mr cyxoro BeulecTBa ApoxxKeli. Takum oOpasom, 
iB ombite Ne 5 KoHeuHaA KOHILEHTPalluA chocsaTa AMMOHHA HJM MMpyBatTa, Tak 
ke KaK HM BO BCeX Apyrux ombiTax, coctaBjaua 0,05 M. Oguako B onpite Ne 5 
Ha KaxKlylo KleTKY IpHXoOMMsioch NpHOM3NTeIbHO B 2 pasa OovIbIle MOeKY J 
MOOaBJIeHHBIX BeLeCTB, YeEM B TapaiesbHOM onbite Ne 4. 

Pe3yJIbTaTbI ONpeeseHu cofepxaHHA CBOOOLHbIX AMMHOKUCJIOT MK AaMUAOB 

8B [[poxwkxKax npMBeleup B Tabs. |. 
TlomyueHHble JaHHble NOKa3bIBaIOT C NOJIHOH OUeBMAHOCTbIO, YTO y Apox- 
Kel ACMMWJAMMA AMMOHHA COMpoBoxKAaeTcA UpeSBbIUaHHO SHEPFH4HbIM CHH~ 
Te3OM POTAMMHOBOM KMCJIOTbI, alaHwHa M aciaparMHoBow KucoTH. Uo Ka- 
Jcaerca rmoramuHa, sBsmlouleroca y BbICHIMxX pacTeHHit (*-%,°) MW 2KHMBOTHBIX 
(°) oco6eHHO BaxKHbIM CoeMMHeHHeM B Bue KOTOPOrO B NepBylo Ouepeb CBA- 
3bIBaeTCA B TKAHAX SK3OFeHHHIM AMMOHHH, TO APOHOKH B 9TOM CMBICJIe pe3KO 
DT HUX oTMMUaIoTca. M3 WaHHbIX, NpHBeeHHbIX B TAO. 1, ACHO, ¥TO ApPORKU 
He TOJIbKO COfep2KaT CpaBHUTeJIbHO OY€Hb MaJIO FOTAMMHA, HO HM YTO MIpH MOg- 
KOpMKe Mx (boctbaroMm aMMOHHA CoOsep2KaHve POTAMMHA BOSpaCTaeT OYCHb He- 
3HauNTebHO. Takum oOpa3oM, y powell, y KOTOPbIX B polecce MIMKOJIM3a 
WM JibIXaTebHOrTOo OOMeHA OOpasyIOTCA SHAYHTeJIbHbIC KOJIMYECTBA MAPOBHHO- 
PpalHo, WlaBeseBOyKCyCHOH HW a-KeTOPJIOTApOBOM KHCJIOT, MOAKOpMKa cpoc- 
baTOM AMMOHMA BBISbIBACT HHTCHCMBHbI CHHTeS aslaHMHa, acilaparMHOBOu Hi 
PJHOTAMMHOBOM KUCJIOT. STO BaxKHOe OTMMYMe ApOAKeH OT BbICUIMX PaCTeHHH 
4 2KMBOTHBIX, I10-BUJ,MMOMY, ABJIAeTCA He TOJIbKO CyleCTBHeM Oovlee SHEprHuy- 
Horo OOpasoBaHusA yKaSaHHbIX BpIILe KETOKMCJOT, HO MH, BOSMOACHO, pe3yJibTa- 
TOM BeCbMa He3HaUMTeJIbHOM AKTHBHOCTH (epMeHTAa TJIKOTAMMHCHHTECTASbI, Ka- 
TauIM3Hpyroulero CHHTe3 TIOTaMHHA M3 rKOTaMHHOBOH KMCJIOTb! H aMMHaKa, 
_ Broppim cyuecTBeHHbIM OTJIMYHeM ApowKeH OT BbICIUMX PaCTeHHH ABVIA- 
‘TCA TO, UTO TOLKOPMKa JpOKEBbIX KeTOK MMpyBaTOM HaTPHA MPMBOLMT 
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Ta6uuna ! 


Coyep2Kannue CBOOOJJHBIX A@MMHOKHCJIOT H AMHUJOB B MUKPOMOJIAX 
Hair cyxoro Beca Jpoxwk7Ken 


| Onpit Onpir | Onpir | Onpit | Onpit 
AMUHOKHCIOTAa _Bapuaur onbita No 4 No 2 No 3 Ne 4 No 5 
AnaHuu Bona Moth Daye) 4,0 lay sh 4,41 
(NH4)2HPOg DAD 42,4 ALD) 27,8 oe 
Ilupysat Harpua 5,3 24,4 3,6 6,6 ond 
Ilupysar aMMonus Do ep A9,5 200 30,9 Bone 
T mroraMun Boma dd ifs},.(0) ASS AUR Apr 
(NHa)2HPOg 3,6 10,0 Dy) 6,0 150 
IIupyBaT HaTpua 0,8 9,6 18 0,8 cue br 
TlupyBat aMMouusa 6,4 24,3 On 8,0 All 53 
Basu Bona 3,2 SB 3,4 Oa Sy! 
(NHa)gHPOg 4,4 9,7 4,9 Deo Io 
IlupysatT Harpua Ben Ces 2,0 Pell! Ae 
TlupyBat amMonua 52 oe) 4,8 4,9 6,2 
AcnaparuHoBaa Bona 8,0 12,8 4,9 6,2 6,0 
KuCsIOTa (NHa)sHPOs 13,4 13,2 15,9 16,9 18,2 
IlupysBatT HaTpua TO) itehe Tf 4,6 4,8 cue Dbl 
IIupyBaT amMMouua 16,7 20,2 16,0 2D fe) PA 
[moTaMuHoBaa Boga 26,8 109 ,2 2359 26,8 26,9 
KHCWIOTAa (NH4)zHPOg 42,0 133,9 46,0 hl 63 92,5 
I]upypaT HaTpua Ab, 1 S180 AN ee PAD! Palais) 
Ilupysat aMMouusa 62,3 A WALL atl 49,8 old 84,5 


JIMIb K O“CHb He3HA4MTebHOMY YCHJICHHIO CHHTe3a WH HAKOMJICHHIO avlaHHHa. 
B To Ke BpeMA BBeeHve MMpyBaTa HaTpHA B TKaHM BbICWIMx pacTeHui (',7) 
BbISbIBaeT YCHJICHHbIM CHHTe3 aJlaHHHa, MpovcxoLauMu myTem NepeaMHHUpo- 
BaHHA MMPOBHHOrpalHOH KUCJIOTHI C COMepKallHMHCA B TKAHAX AMHHOKUCIIO- 
TaMH HW aMWaMv. Ota ocoOeHHOCTb Apoxw*Kel MoxeT ObITb OODACHEHA ABYMA | 
mpeinosoxenvamu. JIH6o y ApoxxKelH oOpa3syeTcA TaK MHOrO coOcTBeHHOM 
MMpOBHHOrpagqHOH KUCJIOTHI, YTO NOOaBeHHe MHpyBaTa HAaTPHA He MOKET Ccy- 
LI€CTBEHHBIM OOpa30M CABHHYTb PpaBHOBecHe HM YCHJIMTb Mpowecc ero mepeamu- 
HMpOBaHHA, HOO Y HUX OYeHb CaOand amMHodepasa, KaTau3Mpyroulan Nepe- | 
aAMHHHpOBaHve MMPOBHHOrpanHOH KUCJIOTbI CO CBOOOAHbIMH AaMMHOKHCOTaMH 
WM aMMaMu, Kak 9TO, HallpuMep, uMeeT mecTo y Bacillus subtilis (”) u apyrux 
mpelcraputeseh pofa Bacillus (*). Ecanm sto moceqHee MpeqnouowKenve BepHo, 
TO TOrAa TPOAXKU ABJIAIOTCA IIpeKpacHbIM OObEKTOM JIA H3yYeHHA TIporecca 
CMHTe3a aJlaHWHa TyTeM NpAMOrFO AMHHUPOBaHHA MMpOBHHOrpalHOH KHCJIOTHI 
aAMMOHHeM To, WeHCTBHeM aJlaHHHerusporeHa3spl. Hakouell, TpeTbe oTaMuHe 
pO Ke OT BHICWIMX PacTeHHH 3aKUOUAeTCA B TOM, 4TO ECM OHOBPeMeHHOe 
BBeeHHe B TKaHH paCTeHHH HOHOB AMMOHHA MH MHpOBHHOrpasHou KHCJIOTHI IpH- 
BOAMT K 3Ha4UHTeJIbHOMY YCHJICEHHIO CHHTe3a aJlaHHHa MO CpaBHeHMIO C BapHaH- 
TOM, B KOTOPOM B TKaHH BBOAHTCA AMMOHMH, TO y [pow xKeli 3TO ycuseHve Ha- 
OMOMaeTCA JMU B OYEHb CaOOl CTenmeHH. ITO, MO-BHAHMOMY, OMATb-TaKH OOb- 
ACHACTCA TEM, YTO Y [pox Kel MHTeCHCHBHOe OOpa3s0BaHve NMpoBuHorpayHon 
KHCJIOTbI OOeCHeYHBaeT €€ BLICOKYIO KOHIeCHTPallHiO B KJIeTKAaX, MOITOMY 2o6aB- 
JieHHe €€ B Cpesly BbISbIBaeT JIHLIb HCSHAYHTeIbHOe YCHJIeHHe CHHTe3a alaHHHa. © 

Takum 06pa30M, COBOKYNHOCTb MOJIYYeHHBIX HaMH JlaHHBIX C NOHO oue- 
BULHOCTbIO CBUJCTEJIbCTBYeT O TOM, 4TO Y LpoxoKel B ele OobUIeM cTeneHH, | 
GeM Y BBICWIMX pacTeHHH, ajlaHHH MpescTaBdeT coOolo coeWHeHHe, B BUTE 
KOTOPOrO aCCHMMJIMPyIOTCA HM MepeBokATCA B OpraHMyeckyto Popmy HaxossA WHe- 
CA B MMTATeIbHOK Cpele HOHbI aMMOHHA. 

BecbMa MHTepecHbiii BLIBOL HalipaliMBaeTcs Mp conocTaBJieHHH J\aHHBIX, 
NOJIYYeHHIX B ombiTax NeNe 4 u 5. Kak mbl yxKe OTMe4aJIM BBILIe, STH OFIBITET, 
MOCTABJICHHbI€ OLHOBPeMeHHO, C OMHOH M TOM xe HCXOAHOM cycneHsHelt Apox- | 
*KEH, PASIM4AJMCh JIMUIb KOHWEHTPallMe APO *KEBLIX KJIETOK B KOHEYHOM OObe- | 
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_ Me OMBITHOM cpejipi. CueqopateibHo, pH O§MHaKOBOli MOJAPHOH KOHNWeHTpa- 


WMH OOaBJIeHHBIX B Cpely cyG6cTpaTos, B ombire No 5 wa oguy J{POXOKEB yO 
K€TKY MPHXOLMJOCh NPHOMM3UTeNbHO BABOe OoJIbIe MOJIeKYJI COOTBETCTBYIO- 
wero cyOctparta, 4em B onnite Ne 4. B pesyaprate B ompire Ne 5 ume mecto ro- 
pasqo Oomee SHeprH4HEi CHHTe3 alaHuHa UM FIOTaMMHOBOM KUCAOTHI, 4eM B 


_ onbite Ne 4, Sto HaOstofenue 3acyKuBaeT BHUMAHHA M JabHeluel sKcnepH- 


MeHTAJIbHOH paspadorKH. 


B 3aksoueHHe HeOOXOMMO OTMeTHTh OCOOeHHOCTh HMOBeLeHUA WpoxwkxKen 


_ 8B onbiTe Ne 2, KoToppili Obl NocTaBweH C «roumoalouLuMu» qpoxxkKamu. B atTux 


ycCIOBHAX [pORKeBbIe KeTKH COMepKasiW HecpaBHEHHO OoMbUIe CBOOOHBIX 
AaMHHOKMCJIOT, 4EM BO BCEX OCTAJIBHBIX OIbITaX, B KOTOPbIX APOXOKU BbIpPAllH- 
Ba Ha cycie. Takum oOpasom «rouioxanie» Apo Kel BLIsbIBaAeT HHTCHCHBHOe 
paciileneHve OeIKOB H, M0-BHMMOMY, YaCTHUHOe HCHOMb3OBAHHe OOPa3syIOULNX- 
CH AMMHOKHCJOT JIA yOBJeTBOPeHHA QHEpreTHueCKHX NMOTpeOHocTel KNeTKH. 

CuviTaeM CBOHM JOJITOM BIPasHTb IpH3HaTembHocTh mpod. MW. A. Becenosy 


_ 3a MOMOMb Mp MpoBeyseHHu HacTosileH padorHt. 


MockosckHi TexXHOJIOrH4yeCKHit HHCTHTYT Tocrynuno 
TIMM\eCBOH TMPOMbILMIIeHHOCTH 15 IX 1960 
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AHATOMH fl PACTEHHH 


A. A. WITPOMBEPT 
CPABHUTEJIBHOE H3Y4EHHE IJIEMEHTOB KCHJIE MbI 
B JIMCTbAX HW CTEBJIAX JBYJOJIbDHbIX PACTEHHK 


(IT pedcmaeaeno axademukom A. JI. Kypcanoeoim 14 IX 1960) 


AHaTOMUA [peBecHHb! (BTOPHYHO! KCHJIEMBI, JIM JeHTepOKCHJIeMbI) CTBC- 
JOB WM BeTBeH JpeBeCHbIX PpaCTeHHH B HaCTOMMee BpeMA H3y4eHa HACTOJIbKO 
XOPOLIO, YTO NO MpaBy, MOKeT CYHTATHCA OMHOM H3 HaHOosee paspaooTaHHbIx 
o6jacTeli aHATOMHH pacTeHHH, aHHbIe KOTOPOM UIMPOKO MCMOMb3yIOTCA B Ha- 
yUHOL MU mpuKsaqHon Gorannke ('). Tem Goslee KaxKeTCA CTPaHHbIM TO OOCTOATEJIb- 
CTBO, YTO CTPYKTYpHaA OPaHH3allHA KCHJIEMHBIX SJICEMeHTOB B JIMCTbAX JIBy- 
JIOJIbHBIX He IIpHBJeKasa JO CHX Nop ciewHabHOrO BHUM@HHA UCCJesOBaTe- 
Jie, M Jlaxke B MOHOrpadvyeckux paOoTax NO OHTOreHesy JIMCTa, H B YaCTHOCTH 
MIpOBOAAIeH CHCTeMBI, HAM He yaJlocb OOHApyXUTb KaKHX-sIMOO [aHHbIX OT- 
HOCHTeJIbHO (POPMHPOBaHUA HM CTPyKTYPbI KCHJIEMHBIX 9JIeMeHTOB (Hamp. (?-%)). 

Bmecte c TeM H3y4eHHeE KCHJIEMHBIX 3JIEMCHTOB B JIMCTbAX JBYJOJIbHbIX 
MipecTaBsiAeT OMpeeIeHHbIi HHTepec KaK C TOUKH 3peHHA u3HOJIOrHM BOLO- 
MIpOBeeCHHA, TAK HW B MWaHe HCMOMb3OBAHHA Pe3YJIbTATOB UCCJIeOBaHHA B CH- 
cTeMaTHYUeCKHX M [HarHoOcTHYeCKHX WesmAX. Kpome Toro, H3y4YeHHe KCHJIEMbI 
JiucTa MU cTeOJIA MOTO Obl Pa3speMIMTb HEKOTOPble BOMpOCbl KOPpeJIALHOHHOU 
VW SBOJIOWMOHHOM CBA3H MexK Ly JHCTOM u cTeOvlem. Kak nmoKa3aHO psAOM aBTO- 
poOB, CTPYKTYPHble MPH3HaKH TPaXeaJIbHbIX QJIEMCHTOB J[PeCBeECHHbI MO3BOJIAIOT 
JleaTb 3aKJOYeHHe OO SBOJIONMOHHOK MpOABUHYTOCTH WIM OTCTAJIOCTH OTJeJIb- 
HbIX TAKCOHOB. 

B TpeqNpHHATOM HcceqOBaHHH HaC MHTepecoBasl BOMpoc, HAaCKOJIbKO 
NIpOBOAAMLaA CHCTeMa JIHCTA JBYJOJIbHBIX B KCHJIEMHOM e€e€ “aCTH TOKeECTBeEH- 
Ha TaKOBOH B CTeOvle, B YACTHOCTH COfepKaTCA JIM BJIMCTe CTPyKTYpbl, CXOJ- 
Hble C TAKOBbIMH B KCHJIeMe CTeOJIA, a CCJIM UMeIOTCA pa3JIMYHA, TO KaKOrO M0- 
paaka. 

C sTok Wesbio Oblia H3y4eHa KCHeMa JIMCTbeEB BSPOCJIbIX A PeBeCHbIX HM Ky- 
CTapHHKOBbIX paCTeHHH pa3sHOOOpasHOH CHCTeMaTHYeCKOH MpHHafexKHOCTH, 
H43 KOTOPbIX CeMb — BeuHosesieHbIx: Magnolia grandiflora L., Rododendron 
ponticum L., R. ungernii Trautv., Laurocerasus officinalis Roem., Laurus 
nobilis L. s. L., Ilicium parviflorum Michx., Sycopsis sinensis Oliv., u cemb— 
JieTHeseseHbIx: Magnolia soulangeana Soul., Acer velutinum Boiss., A. ne- 
gundo L., Ulmus montana With., Fagus orientalis Lipsky, Populus gracilis 
A. Grossh., Platanus orientalis L., a Takxe mATb BUOB TPaBAHHCTHIX pacTe- 
Hult: Aconitum orientale Mill., Helleborus abchasicus A. Br., Atropa cauca- 
sica Kreyer, Datura stramonium L., Digitalis cilliata Trautv. 

IlapanneibHo npoBoyuuoch usyyeHHe cTeOueli TeX OMHOJeTHHX T06eroB, 
C KOTOpbIX STH JMCTbA Opasmucn. IlocmeqHee Wesanocb c¢ yyeTOM Toro ObcTOA- 
TeIbCTBA, YTO CTPYKTYPa KCHJIEMHBIX SJIEMCHTOB CTOBOJIOB J[PeBECHbIX pacre- 
HWM M3MeHsAeTCH B ONTOreHese (°). B Halllem HCCeOBaHHM BaxKHO ObIIO HMeTb 
AJiA CPaBHeCHHA KCHJIEMHbIC JJIEMeHTbI JIMCTa M cTeOIA He TOJIbKO C OMMHAKO- 
BbIM “OTHOCHTEJIbHbIM> BOSPaCTOM (OMHOJIETHHE), HO M C OJMHAKOBBIM «aGCOJIOT- 
HbIM> BO3PaCTOM, T. €. CPOPMHPOBaHHble OMHOBO3PacTHOH MepHcTeMmoii. 

lp cpaBHuTebHOM W3yYeHHM KCHJeMbI AMCTbeB HM OMHOseTHUX cTebuIeli 
OMHOSHAYHPIX BYOB BbISBHJICH PA OTMYMH B YpOBHe CTPyKTypHOH cmemna- 
JM3aHH TPaXeaJIbHbIX 93JIEMeHTOB. 
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HyxHo oTMeTYTb, uTo KcCHema 
_ B JMCTbAX HS3VUCHHDIX BUOB B O6- 
WI€M JOBOJIbHO BbICOKO crelwaJHu3u- 
poBaHa. Tax, Hampumep, y 12 ue 
14 WsyecHHBIx peBecHbIX BUOB 06- 
HapYKeHbI COCybI HepeAKO c mpo- 
CTbIMH NepopaluAamu, a Takxe co- 
CyAbl H TpaxeHbl Cc TOUeUHDIM yTOu- 
iieHHem. Y BceX TPpaBAHHCTHIX BUOB 
B JIMCTe OTMCYCHEI COCYAbI HCKJIOUN- 
TeJIbHO C IIPOCTbIMH Mepdopauuamn. 
OjHako Hapsyy ¢ cTpyKTypamnu, 
XapaKkTepHbIMH MW JIA CcTeOeH H OT- 
JIMYAaIOWMMHCA OTHOCHTe/IbHO BBICO- 
KMM YPOBHeM CielWaJiv3allHu, B KCH- 
'. AC@MHBIX 3JIEMCHTAX JIHCTA ObIIM OT- 
MeyeHbI | Oolee MPHMHTHBHBIE TIpH- 
3HaKH, KOTOPbie B CTeOIAX He Obi 
oOHapyxeHb (3fecb H jlamee cm. 
Ta6a. 1). Hanpyumep, B mucTbax y 
6ykKa, KsleHa OapxaTucToro u aBpo- 
BHINHH, Hapsyly c cocyqamu c mpo- 
CTBIMH TepctbopalluAmu, BcTpeuarwTca 
TakxKe COCYAbI C JIECTHHUHBIMA Tep- 
opauvOHHBIMU TWacCTHHKaMH, TpH- 
yem TlocJIeHve MpeBasupyror. B cre6- 
| JIAX %&Ke y STHX pacTeHHH BCce WIM 
MOUTH BCE COCYbI TOJIbKO C IIpocrTEl- 
MU Tepdopanusamu. Jlanee, y poxo- 
JeHpoua YurepuHa B JIMCTe OTMeYeHEI 
~COCYbI C MeCTHHUYHBIM yTOJIMeHHeM 
 O60/1I0UKH, B TO BPeMA Kak B cTeOuIe 
mloGera Bce COCYAbl C OKDPYrvIbIMH 
OKaMMJICHHbIMH TOpamu. Y HeKOTO- 
| PpbIX BULOB B JIHMCTHAX OblIO OOHapy- 
_ *KeHO Oobilee KOMYeCTBO Tlepexoj- 
HbIX THMOB TpaxeHj, yeM B cTeOsIe 
(06a Bufa pososenszpona, ubM). V 
JaBPOBMINHH MMeeTCA NOI pvr 
NepexOAHEIX POpM TpaXeH, Hannan 
OT Y3KHX H OYeHb BbITAHYTbIX CIH- 
PaJIbHBIX MW KOHYaA XapakTepHbIMH 
AAA TpOBOAALLeH CHCTeMBI JIMCTAa aH- 
HOrO BUa «CIIMpasIbHO-MOpOBbIX» (1°). 
Y o60Hx BUOB MarHoJIMi B JIMCTbAX 
OOHapyXKeub! JIeCTHUUHbIe Tpaxevsrl. 
VWyrepecho OTMeTUTb, 4TO TAKOTO TH- 
a Tpaxewbr He OTMevasIHCb BOOOILE 
JIA BTOPHUHO KCHembI cTeOelH H 
CTBOJIOB JpeBeCHbIX PacTeHHH. HMerO- 
WUX HacTosmye cocysb ("'), MexKLy 
TeM KaK BO BTOPHUHOH KCHuIeMe JIMCTAa 
MarHOJIMH KPyMHOUBeTHOM Tpaxenfbl 
OJIbKO Takoro Tuma. JJanee, y KieHa 
OapxaTucToro HM ToNOIA B JIMCTe He 
‘OOHaApyKeHO 9JIEMCHTOB C OKPYTVIbI- 
/'MH OKaHMJIeHHBIMM TopaMH, a AA 
cTe6A OHM XapakTepHbl; y OyKaB 
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Ta6auta 


THMbI YWJI€HUKOB COcCyJOB B HCTe (a1) u cTe6ule (Cc) MoGera MUX JIMHa (B mMUKpoHax) 
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Tlopuerpie cocyyb 
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yiucTe COCYyAbI BCe C JI@ECTHHYHbIM YyTOVJIUeHHeM, a B CTeOse Hapayy C vlecT- 
HHUHBIM MMeIOTCA elle HW MOpHcTHle; y WwiaTaHa B JIMCTe BCe COCYAbI C JIeCTHHU- 
HBIMH HepcopallHAMH, a B cTeO/le rlaBHbIM OOPa30M C MPOCTbIMH; HaKOHEll, B 
AMCTbAX Y CHKOMCHCa UM UJWIMIMyMa COBepWIeHHO OTCYTCTBYIOT COCYJIbI, a B 
creOJIAX y S3THX pacTeHHit cocyybl HMeioTca (cM. Ta6a. 1). 

Kpome STHX CTPyKTYPHBIX OTJIMUH, [It BCeX APeBeCHbIX BHOB B JIMCTbAX 
OTMeueHa GOOUIbUIAA JIMHa AaHaIOrHUHbIX TpPaXeaJIbHbIX 3JICEMCHTOB (COCyOB HU 
Tpaxevl), YTO TakyKe CuHTaeTCA MpH3HaKOM OovJIbilleli MpuMuTHBHOCTH (7). 
UacTHuHbIM HCKJOUeHHeM 3 OOMerO NpaBHla ABJIAIOTCA TOMbKO MaBPOBUIHA 
M HeMepCTAHKa, y KOTOPBIX B JIMCTe 4YeHHKH COCyOB Kopoue, 4eM B cree, 
B TO BpeMA Kak TpaxelaM Take CBOMCTBeHHA OOJIbINaA AJIMHa B JIMCTbAX. 

Y TpaBAHUCTHIX BHJOB TaK%Ke HMeeT MECTO HEKOTOPad MPMMUTHBHOCTb Tpa-. 
X€AJIbHbIX 9JICEMCHTOB B JHCTbAX 110 CPaBHeHHIO CO CTeOJIEM OJHOMMECHHBIX BU OB. 
Sra MpMMUTHBHOCTh 3aKIOUaeTCA TaBHbIM OOPasoM B THMe yTOJIMIeEHHA BTO- 
PHUHBIX OOOOUeK COCyOB, TaK KaK Y BCe€X H3YYeCHHbIX TpaBAHHCTHIX BHOB 
lepopaluH Cocy2OB OAMHaKOBO MpocTble HM B JHcTe HW B CTeOyle. Y ueTEIpex 
M3 HHX B JIMCTbAX OTCYTCTBYIOT 9JIEMCHTLI C OKPYTJIbIMH MOpaMH, MexKLy TeM 
KaK B CTeOJIHX OHH HMeIOTCA, H TOJIbKO Y PeCHHTYATOH HalepCTAHKM B JIMCTe, 
Kak H B CTeOle, HMelOTCA TOYeUHbIe CocyAbH. PasiM4HA B AVJIMHe aHaJOrM4HbIXx 
TPAaXeaJIbHbIX JJICMEHTOB JIMCTa MH CTeOJIA TpaBAHMCTHIX BHOB He CTOJIb XapaK- 
TePHbIl, KaK Y J[peBeCHbIX, XOTA y OOJIbUIMHCTBA OHM TakxKe AJIMHHee B JMCTe 
(cm. Ta6a. 1). ; 

I]puBeeHHble BbIIMe MpHMepbl NOKAa3bIBaIOT, 4TO Y OOJIbUIMHCTBa H3Y4eHHBIX 
HaMH BUOB KaK JIpeBeCHbIX, TaK H TpaBAHHCTHIX B TOM HIM HHO Cope, B OovIb- 
eli WIM MeHbIIeM CTeMeHH HMeIOTCA CTPYKTYPHble MPH3HaKH, ABHO ONpeeJAto- 
mle co6o1o Ooslee HH3KHH OOMIMH ypOBeHb CielWaM3alMu KCHJIeMbI JIMCTa 10 
CpaBHeHHIO C TaKOBOH B cTeOule. 

Cneluaiv3alvA CTPpYKTYPHbIX MIpH3HaKOB 3JICEMeHTOB KCHJIEMbI, KaK HaM 
K@KeTCH, TECHO CBA3AHA C HasIMuHeM KaMONA HM BTOpHM4HOoro pocta. Tor dak, 
UTO SJIEMCHTbI BTOPHYHOHM KCHJICMbI (elTepoKcHJiembl) Oovlee BbICOKOCMeMHaJH- 
3UpOBaHbI, YEM MepBHYHOH, He TpeOyeT ocoObIxX JoKasaTesbceTB. [losTOMy MOxK- 
HO Oblvio Obl MpeANOMORUTb, YTO HEKOTOPaA MPHMUTHBHOCTb 3JIEMeHTOB KCHVIe- 
MbI B JIMCTbAX OOYCJIOBIeHaA peqyKuMeH KaMOMabHOM JeATebHOCTH B HUX (1°), 
Ho ecuIM COMOcTaBUTh CHeWMaIH3alMio IpH3HAKOB 3JIEMeHTOB KCHJICMbI JIeTHe- 
3EJICHbIX HW BCYHOSEJICHBIX JIMCTbEB, TO OKA3bIBAeTCA, UTO Y BEYHOSEJICHbIX, HMEIO- 
IWMX (PYHKUMOHMPYIOWWH KaMOHH UM BTOPH4Hy!O KCHJIeMy, OHH Ooslee MpHMu- 
THBHbI, UCM Y JICETHESEJICHBIX, JJIA KOTOPbIX, KaK 1paBHJIO, HAMM He OTMe4eHO 
HaJMYHA BTOPHYHOFO PocTa B NpOBOLALLeH cucTeMe. STO MOKa3bIBaeT, 4YTO He 
OTCYTCTBHEM BTOPHUYHOM KCHJICMbI WIM, BepHee, He TOJIbKO 3THM OOCTOATEJIb- 
CTBOM MOXKHO OObACHHTb HEKOTOPy!O IIPHMHTMBHOCTbh MpOBOAAUleH CHCTeMbI 
JIMCTBEB. 

CpaBHeHwe YpoOBHA CMelMaM3alMH 9JIeMeHTOB MepBHYHOH KCHJIeMbI JeT- 
He- H BEYHOSEJICHBIX JIMCTbeB, C OMHOM CTOPOHHI, H BTOPHYHOH KCHJIeMbIl BeYHO- 
3€JICHBIX JIMCTbeB HM CTeOseH — c Apyrol, MoKa3asi0, YTO B MepBMYHOM KcHeMe 
JIETHE3EJICHBIX JIMCTbeB OOBIYHO BCTPeualoTCA Oowlee BLICOKO CielHaIH3NpoBaH- 
HbI€ 9JICMCHTHI, YEM B MePBMYHOK KCHJIeMe BedHOseseHbIX. BTropHuHand Ke KCH- 
JI€Ma BCUHOSEJICHBIX JIMCTbeB, B CBOIO OUepeb, CHJIbHO OTMMYAeTCA OT BTOPH4- 
HOH KCHJIeMbI CTeOJleH NoOeroB NO Npv3HaKaM, yKa3aHHbIM BBILLEe. 

Ha ocHOBaHMM STOrO MOXKHO MpeAMOOKUTh, 4TO HapALy c pelyKuueli 
KaMOMA B JIMCTbAX B MPOMeCce SBOMIOUMH BEYHOSEJIEHBIX (OPM B JleTHE3eJeHbIe 
B Pa3JIM4HBIX TAKCOHAX Ia PeYKUHA BTOPHYHOH KCHJIeEMbI HU, BMeCTEe C STHM, 
MOBbIMCHHe YPOBHA CielMaIM3allMH SJIEMeHTOB MepBHYHOM KCHJIeMBI. 

Kak mokasan Beli, cocygpl, T. €. CTpyKTypHo HaHOoulee cneruanusupo- 
BaHHbIC€ TpaXeaJIbHbIe JJICEMeCHTHI, PUMOreHeTHYeCKH OOPa30BaJIHCb BMepBbIe BO 
BIOPHYHOM KCHJIeMe cTeO/leH JpeBeCHbIX pacTeHHii, a 3aTeM MocseOBaTebHO 
B MeTa- M MpoToKcuJieme (1%). Dror xe aBTOp OTMedaeT, 4TO B TO BPeMA Kora 
<oOpasoBaHue HM CHelMatM3allMa COCYAOB B CTEGO/JAX HM KOPHAX MpemcraBssAeTca, 
B OCHOBHOM, T€CHO CHHXPOHHOM..., MOrYT OKa3aTbCA SBOJIOMMOHHbIe OTCTAaBa- 
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Bas B JIMCTbAX, WBETOHOKKAX HM cenHax» ((%), crp. 425), IIlpeqcrapusercs 
_ BECbMa BEPOATHbIM Ha OCHOBAHHM H3JIO%KeHHOFO, YTO HA KAaKOM-TO 9TaNe pa3- 
i BUTHA BbICHWIMX paCTeHHH, BO3MO%KHO elle Ha ypoBHe oOpasoBaHua sucTocTe- 
; OeNbHOCTH, B CTPYKTYPe KCHJICMbI SJICMeHTOB JIMCTa M CTeOJIA He UMeOcb pa3- 
| muni. B JanbHeluiem xKe, co cnelManusanuell sTux OplfaHoB K BbIMOJIHEHHIO 
| pas/IM4HbIX YHKUMM, B YacTHOCTH Cc ycrOxKHeHHeM Mpolecca Bowonpopekenua 
| B cTeOyle pacTeHuA, OCOOeHHO Apesecuoro, IIPOM30MIJIO HEKOTOpOe «OTCTaBaHHe» 
KCHJIEMBI JIMCTa HJIM, BepHee, «IPOABMXKeHHe> KCHJIeMbI CTeOJIA, BbIPasHB- 
meeCad B TOM, 4TO BCTeOJe BLITANH MpOMexKyTOUHBIe, Sosee HIM MeHee TIpHMHTHB- 
_HbI€ CTPYKTYPbI, COXPaHHBIIHecA B JIHCTe, M MOABHJIMCb HOBbIe, Gomee BLICOKO- 
 CieltHayIM3MpOBaHHble, He «“yCIeBIIMe> BO3HHKHYTb BO BTOPHUHOL KCHIeMe 
- siucta. 
Mntepecuo OTMeTHTh, YTO JIA OMHOMOUbHBIX YCTAHOBJeHO, 4TO cocyApbl B 
JIMCTbAX, TAK 2K KaK M B UBETOUHDIX OCAX, OOMee MPHMUTHBHLI, ueM B CTeOIe 
. (14). Y AByAOJIbHEIX HAM H3BECTHO TaKOe OTCTABAHHE TOJbKO B ILBeTKe Magnolia 
grandiflora ('*). 
B wHalllem UcCJleloBaHHH HaHOoJiee APKHM MpPWMepoM OTCTaBaHHA KCHJIeMbI 
JMCTA ABIACTCA OTCYTCTBHE COCYOB B JIMCTbAX JBYX BeYHOSeJIEHbIX BHULOB — 
CUKONCHCa H MIMI yMa, KOTOpble, CKopee BCero, He ObIIM yTepAHI B Mporecce 
* SBOJIOMMH, HO He OOpasoBavcb BoBce. Ha ocHOBaHHH MOuJY4eHHbIX aHHbIx 
BbIABJIACTCA HEKOTOPOe OTCTABaHHe CTPYKTYPHOK enelMaMsall\MH KCHJICEMHbIX 
9JIEMCHTOB B JIMCTbAX BCEX HCCJIEOBAHHbIX APeBeCHbIX HM TpPaBAHHCTHIX JBy- 
_ OJIbHBIX pacTeHHH MO CpaBHEHHIO C TAKOBbIMH B CTeOAX, HW 9TO OTCTABAHHE MbI 
CKJIOHHbI PaCCMaTPHBAaTb Kak MepBHM4HOe. 
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IMBPHOJIOTHA PACTEHHH 


T. B. BATbIFHHA, O. A. ZOJIFOBA u C. H. KOPOBOBA 


NOBEAEHHE MbIJIbILEBbIX TPYBOK 
PH BHYTPH- HW ME)KBAAOBON THBPHAM3ALMM 


(I]peécmaeaeno axademuxom B. H. Cyxaueevim 26 VIII 1960) 


BpwicheHuve IpHuHH HECKPeWLHBaeMOCTH pH THOpuAUsallMn OTLaIeHHbIX 
(bopM pacTeHM MOXKeT TOMOYUb OIMKe NOJOHTH K BOMpOcy 06 ee MpeosoneHuu. 
B nacToxmeM HCCeqOBaHHH Mbl H3y4aJIH POCT MIbIIbUeBLIX TPyOOK B KeHCKHX 
TKaHAX, KaK IPH OMbWI€HHH B CCTeCCTBEHHbIX YCJIOBHAX, Tak H MPH OTLaIeHHBIX. 
CKpPellMBaHUAX, a TAKKE MPH CAMOOMBbICHHM MepeKPeCTHOOMBIAIONLUXCA POpM. 
B3auMOBJIMAHHE MIbIJIbIeBbIX TpyOOK H TKaHel MecTHKa OblIO OTMeyeHO Byx- 


roubuem u Baexcau y qypmauna (*), JIpposoi (7) u Karouapeson (*) y mue- ff 


Huub, Bputukospm (*) y MWeHHIbl H ~pyrux pactenul, Kaxugse (°,°) 
y WaCeHOBbIX, a Take pyrumMu apBTopamu. Tepacumopa-Hapaiuuna (’), 
H3y4ad MpOXO*KeHHe IbIJIbUeBLIX TpyOOK B CTOJONKe CKepJbl, yYKa3bIBaeT He 
XapakTepHoe BbITATHBaHHe sep KJIeTOK MpOBOAAIeH TKaHH M Mepemelllenue 
UX K TOM CTe€HKe, KOTOPaA MpHieraeT K MbIIbIeBOH TpyOKe, YTO, HECOMHEHHO, 
CBHJe€TeJIbCTByeT O TECHOM B3aHMOJIeEHCTBHH 2%KCHCKHX TKAHeH C TIbIJIbILeCBbIME 
TpyOxamu. IIpu onblieHHH MWeHHIbI H KYKYPY3bl B CCTECTBCHHbIX YCJIOBHAX 
HaM BCTpeuaJIMCb aHasOrH4yHble KapTHHbI. Kpome Toro, MbI HaOwO,aH, 4TO 
IPH MpOXOXK EHH IIbIJIbIeBbIX TpyOOK pa3BHraeMbie HMH KJIeTKH JepopMH- 
pyloTcst, CMHHAIOTCA, a HX Apa MpeTepMeBatoT OobWeh YacTbIO HeEOOpaTHMBIe 
H3Me€HEHHA (CHIbHO BbITATHBAIOTCH, NepeXOAAT B MMKHOTHYeCKOe COCTOAHHe 
TWaxKe Pa3seAIOTCH Ha OTJ@JIbHbIe XPOMATHHOBbIe (bparMeuHTp!) (puc. 1). 

IIpu ruOpuyqn3alnu OTAaJIeHHbIX (OPM HOPMaJIbHOe B3ANMOJeHCTBHe MY2KCKHX. 
HW XKCHCKHX IOJIOBbIX 3JIEMCHTOB MOXKET HAPYLWIaTLCA C CAMOTO Havasa POCTa MbIIb- 
WeBbIX TpyOoK. Tak, Ipu onbINeHHU pbimbia Triticium monococcum L. uau T. 
dicoccum Schrank npripyoh T. vulgare Host., a TakxKe IPM CkpellHBaHHH JByX 
OJBUYOB KyKypy3sbl — PpHCOBOH Hu 3yOOBHAHON (camoonbiieHHad WHHUA BUP-89 
PHCOBOH KYKYPY3bI IPH OMMbWIeHHH ee 3yOOBHAHOK B ycoBHuAX KpacHoyapa co- 
BePUICHHO He 3aBA3bIBAeT CCMAH) — UACTb MbIJIbIeBbIX 3€PCH B YKa3aHHbIX KOM- 
OuHalHAX CKPellUBaHHA BOOOUe He MpopactaeT. Y OCHOBHOM MaCCbI MbIVIbIe- 
BbIX TpyOOK, BCKOpe Mocle MNPOHHKHOBeHHA MX B TKAHb CTONMOUKAa, HaOmOaloT- 
CA HapylieHHA HOpMavIbHOrO pocta. HeKkoTopbie H3 HUX MpekpalllaloT CBOH pocT 
M OOpasyloT Ha KOHIaX B3AyTHA (pu. 2 u 3). Tloqo6ubIe B3NYTHA MOXKHO BUIETH- 
B TecTHKax yxKe yepe3 30 MHH. MOCe ONbIWCHHA HM BUJOTb JO NOMHOTO 3acbIxXa- 
HUA pbilel u cTomOUKOB. Hepegxko HaOmofaeTcA CAMAHWe HECKOJIBKUX WLYULNX 
PANOM TIbIJIbIeBLIX TpyOOK, B TaKOM CJlyyae OOpa3syloTCA B3yTHA OUeHb OOub- 
IWMX pasmMepos (puc. 2, /). IIbi1buesble Tpy6KH, OOpasylomlve Takue «CHHTeTH- 
yeCKHe» B3YTHA, MbI HaOIOaIH Ha pasHbIX CTaMHAX UX PasBUTHA; Tak, HalpH- 
Mep, Ha puc. 36, / B3qyTHe OOpa3s0BaHO NO Kpalinelt Mepe 4 MbIJIbIeBbIMU Tpy6- 
KaMH KyKypy3bl, 1pW4eM OJHA H3 HUX BOWINAa ABHO MO3%Ke JPyrMX, TaK Kak ee 
pyCJIO OTMEYEHO OOJIbINHM KOJIMYCCTBOM IllaCTHI, KOTOPbIX He HMeeTCA B Gomee 
CTAPbIX IIbIIbUeCBLIX TpyOKaXx. 

Uactb B3yyTHi — kak OJMHOUHBIX, Tak HM OOpasylONMXcH B pesybTaTe 
CJIMAHAA HCCKOJBKUX IIbIJIbICBbIX TpyCOK,— Kak y2Ke Oplio Hamu (°) oTMeueHO, 
3aKAHUMBAIOTCA Cuello, H, NO-BHJHMOMY, B 3TOM CJly¥ae MIbIIbIeBLIeE TpyOKH 
BOOOMe MpekpalaioT cBoli poct. B TepMHHaMbubI KOHEI, TAKMX B3LYTHIi, KaK 
ye panee OTMe¥asIOCb OJHUM H3 Hac (°) WIA MMIeHHIbI, MepemelaoTcs cnep- 
MHH, B TO BPeMA Kak B IIblIbIeBbIX TpyOKax, PaCTYILHX MPH eCTeCTBEHHOM OTIbI- 
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#. Puc. 1. YuacTKu mpofombubix paspe30B CTOMOHKOB MIpH eCTeCTBEHHOM ONBIIeHHH y MleHHUbI (a) 
_¥ Kykypyspi (6). / — nbiibuespie TpyOKH (B HEKOTOPbIX H3 HHX BHAHbI CIEPMHH H MacTHZbI), 
2'— CaBJICHHbIe MbIIbIEBLIMH TpyOKaMH KJleTKH MecTHKa C JepOpMHpOBaHHBIMH A pamu 


G 


uc. 2. PocT nbimbueBbIx TpyOOK B CTOVIOHKe: a — Y MMIeHHUbI, IpH MKB AOBOM CKpelllnBanHH, 
6 —y kKykypy3bl, MpH CKpellHBaHHH ApyxX MOABHAOB (CXeMaTH3HPOBaHo) 
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Puc. 3. TlopegqenHe nb. bUeBLIX TpyOOK Np OTaeHHBIX CKpelHBaHHAX MMeHHUbI (a) H Kyky- 
py3bl (6), 7 — B3Qy1HA, OSp430BaBLHeECA MPH CAMAHHU HECKOJIDKHX MbWIbUeBLIX Tpy6oK, 2 — 
MIbWIbUeBLIE iPYOKHM, NPC AOMKaroulHe CBO pOCT Noce OOpas0BaHHA B3LyTHH 


6 


Puce, 4, Yuacrok npofonbuoro paspe3a crom6uka C. capillaris L. (Wall), onbienHoro nbwibyol 

C. tectorum L. Cnuanne 6oubuoro 4HcJia MbIIbUeBLIX Tpy6OOK B OLHY OOLLyI0 Maccy Ha onpeyesen- 

HOM YPOBHE y OCHOBAHH A CTOONKA; JIMIUb EMMHHYHELC MbWIbIEBbIe TpyYOKH MpOLOMKaloT CBoli pocr. 

(CnpaBa — OOu\Hit BHA 3aBA3H HM YaACTH CTOJOUKAa CO CHBAIOWMMHCA MbIAbUeBLIMH TpyOKkamh) 
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JI€HHH, CMe€PMHU HaxOJATCA OOBIYHO Ha He .OTOPOM paccTOAHUM OT KOHUHKa 
MbIbUeBOH TPyYOKU, KaK H y OOJIbIIMHCTBA Wpyrux pactenuil; Ha 9TO yKa3bl- 
BaeT, Haripumep, Tepacumospa-Hapammua (°). Cnenyer ormeTuth, uTo cnepMHH 
BO B3AYTHAX MIbIIbIeBLIX TPyYOOK OT/IHYAaIOTCH OT HOPMAJIbHBIX. OHM TepsIOT 
cBOlo CTpyKTypy, MpHoOperaioT BU NHKHOTHUCCKHX, CHABHO KpaCAMNXxcs Te- 
| Well, MHOTa BbITATHBAIOTCA B OUCHb JVIMHHYO HUTb. B HeKOTOpHIX cyuanx 
| MbWIbIEBbIe TpyOKU Mocse OOpasoBanua B3LyTHI MoryT IpozomMKATH CBOL poct, 
| BOCCTAHaBAMBAH MepBOHAYabHbIn MWMaMeTp (puc. 2, 2 u puc. 3, 2); Taxoro 
| pona MNOBeTeHHE MblIbIeBbIX TpyOOK oTMeyanocb u Mogunesckum (!!) npx 
BHYTPHBHAOBLIX CKpellMBaHUAX y MMWeHUUbI. OANAKO MIbIIbUeBbIe TPyOKH, BOC- 
| CTAHOBMBIIMe CBO MaMeTp, TaK %Ke Kak H MIbIbIeBbIe TpyOKH, BOOOLIE He 
| OOpasyioulve B3LyTHH pH no_OOubIX CKpelMBaHHAX, BCe 2Ke He BCerma JOCTH- 
TaloT 3apOfbIlieBoro MeliKa. 
_ Cxogubre Mopdoormueckue KapTHHbI aHOMAJIbHOFO pocTa MbIIbUeBLIX TPY- 
Ook HaOuOfaIoTcA M pH CamMoonbIvIeHUM y KyKypy3bl. (AHanOrM4yHbIe AaHHble 
*mosyyenbt JIecukom (”) mp camoonbiieHuH y pxuH.) 
{|  CuleqyeT OTMeTHTD, 4TO B OTMMUMe OT MEXKBHJOBbIX CKPellLMBAaHHt y MWeHHUbI 
} MIpH CKpeUHBaHHH YMOMHAHYTHIX MOLBHAOB KYKypy3bl HaOslofaetcA OdublUIaA 
| CTe€Me€Hb HECOBMECTHMOCTH MY2KCKHX HW 2KeCHCKHX MOJIOBbIX 3JIEMCHTOB: ¥aCTb 
. ine Tpy6oK 3yOoBMHOH KyKYPY3bI BCKOpe Nocwie BHEAPpeHHA B TKAaHb 
| cTomOuKa pHCOBOH KyKypy3bI NOBOpaunBaeT B OOPATHOM HalipaBJIeHHU H pactTeT 
_ BBepX B CTOPOHY pbluibila (puc. 2, 3). CxoqHoe ABJeHHe y APyruX 31aKOB OTMe- 
yator JIbposa (”) u Jlecux ("). [btibuesbie 3epHa, NomaBuiMe Ha CTOMOMK y OCHO- 
BaHHA BOMOCKAa, MOryT TakxKe pacTH BBepX MO BOJIOCKY, H3/IMBaA Ha ero KOHUEe 
_cBoe coyepxumoe (pic. 2, 6, 4). 
AHOMAJIbHbIM POCT MbIIbIeBLIX TpyOOK MO?KHO HaOsIOLaTb M IPH MexKBUIO- 
| BOM CKpelMBaHHH CKepsbl. Tak, mpv onbiienuu Crepis capillaris L. (Wall) nbiib- 
} wor Crepis tectorum L. yepe3 30 mux. nocae onbimeHua HaGmO,anuch CaAy4ay, 
KOra MbIIbUeBbIe TPyOKH, He JOXOTA TO 3apOmbIlleBOrO MellIKa, M3JIMBaIOT 
cBoOe COJepxKHMOe HEeTOCcpeACTBEHHO B TKAHH CTOWONKAa Y erO OCHOBAaHHA, pa3- 
Pyllad Np 9TOM MpueratoulHe KJIeTKH HM OOpasyA yuaCTKH C MaccOH JH3upyto- 
“ULHXCH cMepmues (puc. 4). AHanoru4yHy!o KapTHHy OOpa30BaHHA OapbepHor 
30HbI B CTOMOUKE, OCTAHABJIHBAIOWLeH POCT MbIVIbIeBbIX TPyOOK, HaraAHO N0Ka- 
3ana Kaxuyse (°) pu onbiieHHu MeTyHHH MbiIbUOl TaOaKa. | 
_ Ps HapyuieHHi B NpoxoxwKeHHH Mpolecca ONMOLOTBOpeHUA, HaOvIIOAaB- 
| MMXca Hamu (°) y2Ke B 3apOJ[bIINeBOM MeLIKe, BePpOATHO, JO HEKOTOPOH cTeTIeHH 
MOXKHO OObACHUTh OTK IOHCHHAMH OT HOPMAJIbHOPO H3JIMAHMA IbIJIbIeBbIX Tp yOOK. 
Takum 06pa30M, 43 HallHX JaHHbIX ABCTBYeT, UTO IPH OTaJIeHHbIX CKPelllH- 
BaHHAX, a TakxKe IPH CaMOOMbIJIeHHH MepeKPeCTHOOMbIIAeMbIX PacTeHHi O6- 
‘MeH BeULeCTB Me@XKLy MbIJIbIeBbIMH TpyOKaMH WM %KCHCKMMU TKAHAMH, MO-BHHMO- 
MY, HapylleH HM CHIbHO 3aTPyAHeH, 4TO M MIpelATCTByeT HOPMaJIbHOMy pocTy 
TIbIIbUeBLIX TpyOoK. BnowHe ecTecTBeHHO, 4YTO TaKOe NOBeJeHHe MIbIJIbILeBEIX 
TpyOOK M MPuBOLNT K TOMY, 4TO OHM He MOFYT B YKa3aHHbIX CJIy¥aHX OOeCIe4YHTd 
‘HOPMAJIBHBIM TMpowecc OlJOOTBOpeHHA. 
t Boranuyeckuit unctutyt um. B. JJ. Komaposa Tlocrynusio 
: "RAE faeneuin Hayk CCCP , 25 VIII 1960 
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60, crp. 12, %T. B. Barbiruna, Tes. fox. Koopy. copetl. mo mpo61. Y3v10B. 
onp. muton., 1959. %E. H. TepacumoBpa-HaBaumnuna, TlokT. fuccepTaus, 
SHH, JI., 1954. 1A. C. Moguaesckui, I. ©. Oxcuwk u Zp., Untosmo- 
‘DMONOTHA OCHOBHBIX xeOnEIX 3aKop, Knes, 1958. ™ ®. JI. JIecux, ArpoOuonorns. 
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PH3HOJIOTHA PACTEHHH 


M. C. BAPAHHCKAA 
JIMFHH®HKALMA PACTEHHM HW HEKOTOPBIE BOMPOCbI 
KJIETOUHOLO POCTA 
(Ipedcmaesexo axademurom A. JI. Kypcanoeoim 24 VIII 1960) 


TIponece MPrHuuKalHM KseTOUHBIX CTCHOK BBICIUMX PacTeHHH yrKe Oovee 
cTa JI€T ABJAeTCA TpeMeTOM MHOFOUHCJICHHBIX HCCJIeLOBaHHh. ; 
[]paxTuyeckoe 3Ha¥eHHe, KOTOpoe UMeeT ApeBecHHa B KayecTBe HCXOMHOrO 
ChIPbA JIA PasMMYHbIX OTPacJlelt MpPOMBILIJIeHHOCTH, MpHBeO K OoIbIIOMy KO- 
JiMueCTBY paOoT MO H3yYeCHHIO XHMHYECKOFO CTPOCHHA e€€ OTCJIbHbIX KOMIIOHCH- 
TOB, HM B yYacTHOCTH HrHuna. PesybTaTbl 3THX HCCMeLOBaHMA Opliu OOoOuleHbI 
B pAje MOHOrpadul, OOSOPHbIX CTATbAX HW MOCAYRUJIM MaTepHaJIOM AIA pala 
noksagos na IV MexpyHapoqHoM Onoxumuyeckom KoHrpecce B 1958 r. (7,*). 
V3yyenve uCTOpHH opraHvueckoro MHpa MOKasaJIO, YTO Pa3sBHTHE IIpOBO- 
J\AULeH CHCTeMbI CO CHelWadIM3HPpOBaHHbIMH KCHJICMHbIMA SJIEMeHTAaMM ABH JIOCb 
HeEOOXOAHMBIM YCJIOBHeM, Olaroapx KOTOPOMY B PpaCTeHHAX yCTaHOBHJICA onpe- 
JIeICHHBI ~KPYFOBOPOT BeleCTB, CBASKIBAIOWIM MeTaOOJIM3M OTAeCJIbHBIX Opra- 
HOB B @\MHbIit Mpomecc oOmena (*). IIpomecc HrHMpuKAaMH, T. €. OTJOKeHHve 
B KJICTOUHDIX CTCHKAX BbICOKOMOJICKYJIAPHOrO KOMMOHeEHTAa — JIMTHHHa, ABAJI- 
CA, TAKUM OOPa3soM, BeXOM B SBOJIOMMN, XapakTepH3ylouel Mepexoy pacTreHuii 
K HaSeMHOMy OOpa3y %KH3HH. 
limeHHo Mo3sTOMY IIpH H3y4eHHH Mpollecca JMrHHUKAaWMH OKasaJIOCb BeCb- 
Ma CJIOXKHbIM BLIACHeHHe CeLyioulHxX Bopocos: |) cyulecTByeT JIM B pacTuTedb- | 
HOM OpfaHH3Me JIOKAIbHOCTb OHOCHHTe3a MCXOMHbIX APOMATHYeCKUX Mpeuie- 
CTBCHHHKOB JIMTHHHA, H eCJIM OHA eCTb, TO IPH KaKMX YCJIOBHAX HeT Mepe- 
MeULeHHe CHHT€3HPOBaHHbIX (PeHOJIOB K MeCTY HX JaJbHelmero MoTpeOeHuaA; 
2) KaKYIO (PU3HOMOFHMueCKYy!O POJIb B OOMEHE BellecTB WeOrO OpraHu3ma Hf OCo- 
OeHHO B (PYHKUMOHHPOBaHHH MepHCTeMaTHYeCKHX TKaHeH HrpaioT (eHObHLIe 
MIpeMUeCTBEHHUKH JIMFHHHa? MMeroTca WaHHble, yKa3biBalollHe Ha OOVIbULYIO CBA3b | 
OMOCHHTe34 JIMHTHHHOOOpasyIONINX BellecTB Cc epMeHTHbIMH CHCTeEMaMH JI | 
CTb€B, OMHAKO BOMPOC O pOJIH B 3TOM Mpollecce KOPHeEBOH CHCTeMbI elle He BbIAC- 
HeH. ToHKad WM CJO%KHAA KOOPAHHAllMA OMOXHMMYeCKMX TpoleccoB, onpeye- } 
JideMad CBOeoOpasHOH JOKaIM3allHeH TeX WJM HHbIX (epMeCHTHbIX CHCTeM Ha 
CTPYKTYPHBIX 9JIEMeHTAX KNeTKH (*), Co3qaeT OoMbUINe TPYAHOCTH Mp u3syyeHuU 
OOMeHa pa3/IMUHbIMM MeTaOOJIMTaMM M@EXLy OTAeJbHbIMH TKAHAMH H OPlaHaMH. 
MmMeHHO MosTomy, NpH H3y4eHHA Mpomecca MrHUpUKAaMN B WesbIX pacTeHHAx 
yKa3aHHble BbIlle BOMPOCbl He yaOCb PeWIHTb. ITO 3acTaBHIO Hac OOpaTATECA 
K MeTOLY KYJIbTYPbI PACTHTeJIbHbIX TKAHeH, IPH KOTOPOM H30JIMpOBaHHad TKaHb 
BBICTYNaeT KAaK CJIOXKHIM NOJIMIH3HMATHYECKHM KOMIMVIEKC, CHOCOOHbIM K OCyule- 
CTBICHHIO PAA CONPAKCHHBIX OMOXHMHMYCCKHX peak Oes yuacTHA Apy- 
THX TKaHeH HM OpraHos. 
MuoroyncyienHpie padotst Torpe c corp. (°) Mo MomyseHHIO U H3ydeHHIO 
CBOHCTB Pa3JIMUHbIX H30/IMPOBaHHBIX TKaHel MOKa3a/lM, UTO B, HAX IIPOHCXo: 
AAT ONpeleseHHble Mpomeccbl THCToreHesa C OOpa3s0BaHHeM OpeBeCHeBIIAX | 
COCYMMCTHIX SJleMeHTOB. Takve TKaHM CHOCOOHI K YTHM3allMH KOHMdepHHa u | 
Pa3IM4HbIX YIJIEBOLOB, BBOJMMBIX B Cpely Aa OvocnuTe3sa AMrHMHa (°-8), 4 
Kak NOKasaJIM Hal MpekbilyuMe UCCeEOBAHHA, JMTHMH M30JIMpoBaHHbix | 
TKAHEH MOPKOBH, JJIMTeJIbHO %KMBYILMX B KYJIbType, ONM30K MO XHMHYeCKOMy 
cocTaBy K JIMTHMHY BBICIIMX pacTeHHii H ABJIAeTCA B OCHOBHOM IIpOM3BOAHBIM } 
rBadusnponana (°). 1 
Tak Kak B HallIMX ompitax OnocHHTe3 JMrHMHa IPOWCXOAHI B H30JIHMpOBaH- } 
HbIX TKAHAX 34 CYeT YIIeEBONOB MHTATebHOH Cpelbl, TO, CMEMOBATeJIbHO, Mpo- 
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Puc. 1. Buemuii Buy Kas1ycos MOpKosH, pocunx Hac 
ayco 5 pee [emnepa (a) u cpene ennepa 
+ kouudepun (6). A — 1-f naccax (Buy cOoKy), 5 — 7-it maccax (BHI aoe 


Puc. 2. Jleiicrsve apomaTHyecKHxX MpefwecTBeHHHKOB JIMTHHHa Ha pOCT Kal- 
slycoB MOpKoBH. J — BaHHIHH, 2 — (bepyioBpaa KucoTa (nepHog | pocta 
17 X 1959 r.— 22] 1960r.), 3 — kopnunas Kucnota, 4 — konndepHAOBbIH CHUpT 


Puce. 3. Jleitcraue Banna (1), depyoBon 

KHCIOTHI (2) H MHpoOKaTexHHa (3) Ha pocT 

KaJlyCOB MOpKoBH (mepHox poctra 4 TV — 
ASW MeO ie) 


JUAH, tT. 136, Ne 6, Bapguuckaa 


iF 


“4 


4 


mecc JIMPHMuKalMn MpoTeKas NOKanbHO M WaHHple TKAHM He TpeOoBalu Waa 
TO OCYULeCTBCHHA MPUTOKa CielMpHyecKUX MpokyKTOB OOMeHa Apyrux TKa- 


HeH HIM opranos. 
| _ ora PeSybTAaTbI MO3BOAIOT HAM B BHe OTBETA Ha NepBbili NOCTaB JIeHHBIL 
“BOMPOC BbICKAa3aTb MPeMONOMKeHHe O TOM, YTO B XKUBOM pacTeHHH MoTeHIMaNb- 
HOH cmocoOHocTbiIo K OuOocHHTesy apomaTu4ecKHX MpequlecTBeHHUKOB JIMT- 
HHHa OO/alaloT pa3z/IMUHBIe MepucTeMaTH4ueCKHe TKAHM, XOTA B cHly cymle- 
CTBYIOWeH CNelMM4HOCTH OpraHoB B WeOM pacTeHUH OHocHATe3 TMOLOOHBIX 
BEUICCTB MOXKET MPOMCXOMUTb MpeMMyleCcTBeEHHO B OJHOM M3 HUX (HanpuMep, 
B amcTbax). YimMenHo nostomy, mo-BHqMMomy, B opraHH3Mme cyuecTByeT TaKkoli 
SalATHBIM M peryATOpPHbIt MexaHv3M, KaK TIMKO3HXMpOBaHHe, T03B0,a10- 
“UHH HakalMBaTb NosoOubie BewlecTBa B HeTOKCMYHOL dopme u TpaHcnopTH- 
POBaTb MX M3 JIMCTbEB B KaMONasbHY1O 30Hy. 
~ Alisa Ranbuetmero usy uenna cbepMeHTHBIX CHCTeM, y4YaCTBy!OWIMx B 6HO-— 
CHHTE3€ MEHOMLHIX MpeMUeCTBEHHUKOB JHTHHMHA, Obldl NOCTaBAeH PAN OMBITOB 
‘C BBEWCHHEM B MMTATebHYIO Cpefy, B KOTOPO!i pOCJIH KaJJNOCHbIe TKAHH = Mop- 
kos 4 Parthenocissus tricuspidata («npuyyenubier, KoTOpple He TpeOyloT LIA 
_ pocTa BBefeHua B cpely ayKcuna), HeKOTOPbIX COeAMHEHHH — BO3MOKHBIX IIpo- 
M@KYTOYHBIX BeULeCTB Mpollecca JMPHHpUKALNH. OcHOBHOLi muTaTembHON cpe- 
_ Aov Opina cpegqa Tennepa, coxepamaa 2% caxaposbi Avid TKaHel MOpKOBH 
M4 2,5% YTOKO3bI Mid TKaHeii Parthenocissus. Po¢r mpoucxogus B Tepmocrar- 
HOW KaMepe B yCJIOBMAX, ONMCaHHBIX pauee (°). [lepHom pocra cocraBaserT Aaa 
TKaHeH MOpKoBH 2—3 mec., Ama TKaHelt Parthenocissus 1,5—2 mec. 


Ta6nmuna 1 


| s a Uae | s 5 rR 
a fois & | a ert) tes 
Aad oO Qi oS 
h & 3] aa] & 
, TkKaHb ’. ToOasKka K cpeze EE oo TkaHb Jlo6apka K cpene ae oa 
T Fe losli Bey oe 
a} os tes sz | Be 
i {ips HES ES || m2 | Re 
: 
_ Kannych (npu-| DL-denunananuu 1,6-10-3)15 Kanaycpnt | DL-hexunanauuy |1,6-10-2} 20 
? _ yueHHBIe) DL-dexnusananun +- 4YK 10-* (npuyyeH- |} DL-hbexunanainu 3,6-10-? 60 
_ ®arthenocissus r/at 1,6-10-2}12 |) une) Mop- | DL-henusmananun |7,2-10-%| 72 
_ tricuspidata L-deuuwanauin 10=2 19255 KOBH L-denusanaHun 3:40-1 82,5 
3 “ } D-henusananny 10-1 |81,7 D-denusantaHuy 3-10-1 74,6 
p MeunsnHpoBuHorpaguad K-Taj| 10-*t [96,5 Kopwunad K-Ta 1 eed O—# 35 
: BaHusnu 10-1 |98 | » » 3-10-2 | 100 
s Kopuunaa K-Ta +HYK 10-§ r/a1,4-10-2%27,5 Bannan 10-2 |50-—100 
F XHHHAaA K-Ta | 2-40-4 [22,3 | 
j . TipumMeuanne. Sf7ecb uw B TAaON. 2 Bec KOHTPONbHHIX Kagaiocosn mpHHsT 3a 100%. 
ie f 


Baio o6HapyxKeHO, YTO OOJIIIMHCTBO MCIbITAHHBIX BeULeCTB B KOHIeHTpa- 
ux 10-2—10-! pe3ko nogaBaaio pocT H30JIMpoBaHHbIX TKaHeH (Tada. 1). 
-Ojnako sBefeHve B cpely OCHOBHOrO MpefuiecTBeHHUKa JIMTHHHAa — TVIi0O- 

Kosa Konudepuna (0,1—1 r/n) — He TOMbKO He yrHeTaO pocTa, HO Halipo- 
THB BBISBaIO YCKOpeHHe poctTa y H30JIMpOBaHHBIX TKaHel MopKoBH (puc. la). 
’ BoilenenHble MpH 3TOM KJOHDI ObicTpopacTymlel TKAaHH COXpaHHJIM CKOPOCTb 
_ poeta H MopdosornyeckHe ocoOeHHOCcTH KaK MpM AsHTebHBIX TMaccaKax Ha 
5 cpele, cofepxaiieli Konuepun 1,5 - 10-° r/m (puc, 16), Tak MB pawe macca- 
mel Ha cpefe Oe3 KOHHpepHHa. A 
: Mi3pecTuHo, uTo HavaJbHBIM 3TaNOM AudepenwMalnun, Belyuled K OpraHo- 
_ OOpasoBaHHio, ABJsAeTCA OOpas0BaHHe COCYAMCTHIX MYYKOB, COMepwAallAx SVIe- 
MeHTEI, KcHJiembI. B wTepaType TakxKe HMeIOTCA YKa3aHHA Ha POJIb COCYAUC- 
TbIX 9JIEMeCHTOB B Tipouecce AudpepenuMauuu TKAHeH. ComoctTaBuB 9TH ]\aH- 
HbIe C NOMYYeHHbIMH pe3yJIbTATaMM, MbI MpHULIH K MpeACTaB/eHHIO O TOM, ATO 
‘BelleeTBa, yuacTByloulve B JIMrHuduKauMH, MOryT 6bITh CBOeOOPasHbIMH Cpu- 
3HOJIOPMYECKH AKTHBHbIMH BelLeCTBAMH, YYaCTBYIOWMMH B POCTOBbIX IIpolec- 
_/cax. OTo no6yAuNo Hac MpoBecTH AOMOMHUTeIbHOe U3ydeHHe MevCTBUA Ha POcT 
USOJIMPOBaHHBIX TKAHEli MaJIbIX KOHICHTpPallHlit HEKOTOPbIX BOSMOXKHBIX apO- 
MATHYECKHX MpeMUIeCTBEHHUKOB JIMTHHHA, Me%KY KOTOPbIMM AerKO MOPYT HMCTb 


MecTO B3AaUMHbIe OHOXUMMUeCKHe Mpespauienua. Bpliu MCMbITaHbl: BaHHJIMH, de- 
pyloBad KUCIOTa, KOPH4HAA KHCJIOTA H KoHUdepusoBbIi cnupT. Ilpopesenubie 
ONbITHI ToKagaviM, ¥TO B KoHTeNTpanun 8-10-*1r/a Bce STH COeMMHeHUA CTH- 
My/MpyloT pocr (Tabl. 2, 


x 
T a6numa 2 puc. 2); mpH 3TOM HaHOovIbIAaA 


~ CTHMYJIAIHA Oblia Halifena y 
i 5° BaHMJIMHa. 
E OCR Ps Bora lot TlpempaputeibHbie aHHpie 
: =E yKasbIBaloT Ha BJIMAHMe Mo,oO- 
HbIX CO@IMHEHHH, H B 4aCTHO- 
Kananycuas | ‘ OH , Cry KOHHdepuua, Ha pocT H30- 
coe Banuaun 8-10-4 r/n ¢ Noch, 39 JIMpOB@HHBIX KopHeil. Tina t 
Wve JlasibHelwero H3yYeHHA Mexa- 
fio HH3Ma jJlelicTBHA STHX BeLeCcTB 
z OH i (y4HTHIBAA 4YTO pocT MpoHucxo- 
@MepyaOBawA K-Ta /~S OCH 29 ; 
8-10-# r/an it eee JMT JIOBOJIbHO JWIMTeJIbHOe Bpe~ 
kp MA HW COeHHeHHe, BBeeHHOe B 
CH=CHCOOH cpey, MOXKET HCIbITHIBAaTb BTO- 
Kopuunan «ta ( | 99  PH4YHOe MmpeppallleHve B TKa- 
8-10-* r/a } HAX) MbI TIpOBeJIH CpaBHeHHA 
H=cHCOOH lelicTBuAA «Ha pocT Hs0/Mpo- 
OH BaHHbIX TKaHeH HEKOTOPbIX H3 
: neem Pete cnHpT ( lies ,, HEX, ae mpocToro B 
; 22 3TOM) «=psxAy cenoma — nmupo- 
CHcHcH.01n KaTeXHHa. SHAUMTeJIbHBIM WH- 


Tepec mpelcTaBJIAIoT JaHHBIe 
Yelena ('°), corsacHO KOTOpbIM B MepHcTemMe KOpHeH 6060B OJHOBpeMeHHO 
C HYKJI€HHOBbIMH KHCJIOTaMH COfepxKaTCA TakxKe MeHOJbHbIe CoeMHEHHSA. 

Hapsyqy c HeKOTOpBIMH ApyrHmMu dbeHoOsaMH MMpoOKaTexHH OOJalaeT onmpe- 
JIeeHHbIM JeHCTBHeM Ha Mpowecc KeTouHOro AeneHua (14). Cneqyer OTMeETHTD, 
YTO JlaHHbIe, HMerOulMecA B JIMTepaType, CBHJETEILCTBYIOT O pos MeHOMOB 
KaK BOSMOX%KHBIX HHTHOUTOPOB WelHbIX MpoleccoB mp onyxoseBom pocte (7). 

Bpiio O6HapyxXeHO, YTO Tp KOHMeHTpawun 8-10-* r/m nupoKaTexHH, o- 
ROOHO J[PpyrMM yKa3aHHbIM BeUIe€CTBAM, CTHMysMpyeT pocT TKaHei (pyc. 3). 
Konuentpanua xe 2-10-? r/i BbIsbIBaeT MOHOe mpeKpalieHHe pocta. Hsse- 
CTHO, YTO Mpollecc WHrHAPUKAaNMH TeCHO CBA3AH C AKTHBHOCTHIO MepOKCHAa3bl, 
KaTaJIM3HpylolleH OKHCJIMTeIbHbIE MpeBpalleHHA KOHMepwOBOTO CNupTa. 
PaOorTbl MocJieqHUX JI€T YKa3bIBaIOT TaKKEe Ha ONpeeJeHHY!O POwJb STOFO dep- 
MeHTa B (YHKILMOHHPOBaHHH aYKCHH-OKCHa3HOM CHCTeMbI, B KOTOPOM MpH- 
HHUMAalOT Takx%Ke yuacTHe KyMapoBan M depysospaa KUcsOTHI (13,14). IIpeqBapu- 
TCJIbHbIe [aHHBIe MO OMNpeLeMeHHIO AKTHBHOCTH MepOKCHa3bl U30/IMPOBaHHbIX 
TKaHeM MOPKOBH TloKasaJIM, 4YTO AKTHBHOCTb (bepMeHTa 3HAUHTeJIbHO BbIIe B 
TKaHAX, POCWIMX Ha cpefax C BaHHJIMHOM. OuepugHo, MpucyTcTBHe BaHHMsHHa 
cnocoOcTByeT HHAYUMpOBaHHOMy OOpasoBaHu1O depMeHTa H MpHBOAMT K H3- 
M€HEHHIO POCTOBbIX MIpOIeccoB, peryJIMpyeMbix CHCTeMOM ayKCHH — ayKCHH- 
okcnyasa. 

Takum o6pasom, NOJYYeHHbI€ HaMH JaHHble MO BMAHHIO Ha pocT H30/IMpo- 
BaHHbIX TKAaHeEH aPOMATHYECKUX TIpeAWIeCTBeHHHKOB JIMTHHHA CBHJeTebCTBY- 
OT O TOM, YTO STH PEHOMbHbIC COCMMHEHHA CJIeyeT, O-BHMMOMy, paccMaTpH- 
BaTb Kak OlIpeeeHHy!0 rpymny PusHOMOrMYeCKM AKTHBHBIX BeIeCTB, BbIpa- 
OaTbIBaeMbIX MEPHCTEMATHYeCKUMH TKAHAMH M MPpalonMx OMpeleseHHy!o posb 
B OCYULCCTBICHHM TOCJI€QOBaTeJIbHbIX OWOXHMMYeCKHX TIpoleccoB BO BPeMA 
rucTo- MH opranorenesa. 

Ecau 3T0 Tak, TO B wesOM mMpomecc JMPHNMUKALHH WMeeT XapakTep 
caMOperyJiNpyemMoro Tpolecca, HapyleHHe KOTOpOrO TO, BJIMAHHeM pasvIH4- 
HBIX BHeEINHHUX YCOBHH OyeT MPHBOAMTb HM K HapyIleHHIO OMNpeseseHHbIX 
SBEHbEB B OOMeH We pocTa u pasBUTHA JaHHOrO OpraH¥3Ma. 

Kaxketca Brose JOnycTuMBIM, YTO C TOLOOHLIM SBJIeHHeM MBI UMeeM Jev10 
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eKaa, Tp. Mucr. mecoxos. npo6em u XHMHH ZpeBecuHEl, 29, 26 (1960). 


‘}8 P. BE. Pilet, A. M. Galston, Physiol. Plant., 8, 888 (1955). 


Kak IPH BOSHMKHOBCHHM PaCTHTebHbIX OMyXxoueli, Tak up pas JIMUHbIX 
@uSMONOrHyecKHX ABJICHHAX, TeCHO CBA3AHHBIX ¢C JMPHA@HKaneh (dopmupo- 
BaHWe ApeBeCHHbI, NO/leraHHe 31aKOB u jp.). 

Iloxa elle He ACHO, JeHCTBYIOT JIM 9TH BellecTBa Ha OLHO 3BeHO OOMeHa 
HIM UX JecTBHe Ooviee cnemubuueckoe. Bmecte c Tem, TOJIYYCHHbIe pe3yb- 
TaTbl WH MMeIOWIMeCH JIMTepaTypHble aHHble NO3BONAIOT CXeMAaTHYHO Tpelcra- 
BUTb BOSMOXKHY!O POJlb MOMOOHBIX PeHOJIbHEIX COeMMHEHHI B OOMeHE BeliecTB 
pacTHTebHOrO opraHusna: 


YrseBo rl 


— 


y 


MUYK < Tpuntodan <— Iukumosasa Kucnotra 


®ennsnupopnnorpasuas 
KucIOTAa 
i + 
Benku~———____, Pennnananun 
(THpo3HH) 
| Tmoko31gbl (Konndepnn) 
KoakTopbl ayKcHHOBOrO O6mMeHa 45 4 
~ (cuctema aVKCHHOKCHAa3bi?) Fay ike: ens Date 
; TIpeMWecTBEHHUKH mHrHHHa C.Cy; CsC3 
(KOHHepusoOBEIH CnupT | 
M Jp.) 


| OKUCJINTeCJIBHBI€ Ti pOMlecchl 


(mepokKcuza3a) 
| 
JHPHHOUK alUua 

Jinrung 


l 
| 


cOpasoBaHHe KCHJIC€MbI 


OHOCHHTeS u NpeBpauwlenua YPEBOMHbIX KOMTIOHEHTOB KJIETOUHBIX CTCHOK 


npekpalileHHe pocta pocT KJIe€TOK TF ACTAKCHHEM 1 
(quddhepentuanus) + 


| 


Vcxogupie KyJIbTYpbI H30JIMpOBaHHbIX TKaHel NowyyeHbi Mucrutytom du- 
3HONOrMM pacTeHuli oT npod. E. UecuoscKoro u jou. K. Semnuckoro ([loub- 


_¢ekasx Hapoguyaa PecnyOmuKa), KOTOPbIM, NOJIb3yACb CJIy4¥aeM, A IIPHHOLTy 


HCKpeHHto1o OvlarosapHocrh. 


Mucerutyt dusnosorunH pacTenHli Tlocrynuie 
4 VIII 1960: 


um. K. A. Tumups3epa 
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M. Kent, J. Biol. Chem., 2338, 213 (1958). 
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HWornrnagn Akaywemun Hayk ccce 
1961. Tom 136, N 6 


ISKCHEPHMEHTAJLHAA MOP®OJIO‘H A 


JI. B. BEJIOYCOB 


NPHKMSHEHHbBIE HABJIIOQEHHA HA KJIETOUHbBIMM 
NEPEMEWEHHAMM Y FAUAPOWAHOTO NOJIMMA 
OBELIA FLEXUOSA * 


(II pedcmaeacno axademuxom A. H. Bakyaeeoim 23 1X 1960) 


MopdoreHeTHyecKas pOJlb KJICTOUHBIX NepeMelleHHi pH pasBHTHH TMoweK 
WH pereHepaToB y THAPOWAHBIX MOJMMOB OplJiIa MOKa3aHa MHOTHMM aBTOpaMH Ha 
pasJIMUHbIX Buax. Hamu TakxKe paHee ONMCbIBAIHCh pa3sHOOOpasHble THIbI 
KJIETOUHDIX Te€peMelleHHH, HMeION[HX pa3zsMuHOe POpMaTHBHOe 3HaYeHHe: Te- 
pHOAMYeCKHe BbIXOJbI-MHrpalHH BePXYUICYHbIX MMHOSMMTeMAJIbHbIX KJICTOK, 
OecnopALOUHbIe BbIXO[bl IKTOACPMAJIbHbIX KJIETOK, NepeTeKaHHA KJIeTOK U3 
6oulee TIPOKCHMAJIbHEIX paHOHOB B Oosee WuCTabHble MT. 1. (1). OfHako Hamm 
BHIBOAbI O HaJIHYHH MW ONpeleeHHOM HaMpaBJIeHHOCTH KJICTOUHBIX. NepemellleHHu 
OCHOBbIBAJIHCb JO CHX NOp MpeHMyeCTBeHHO Ha KOCBeHHbIX J[aHHbIX — Ha 
CpaBHeHHH MOCMeLyIOUINX CTA pasBHTHA Ha PUKCHPOBaHHbIX OOBeKTAaX, U 
Ha CONOCTABJIEHHH KOHTYpOB WeHOcapKa C KOHTYpaMH TeKH, KaK Obl «3amMopa- 
*KUBAIOIeH» NpelbiqyutHe OvepTaHHA JaHHoro yyactKa. J]1A MpoBepKH AocTo- 
BePHOCTH STHX BbIBOJOB BaKHO OblIO NOMbITATLCA MPOCMELUTb KJIETOUHbIe Mepe- 
MelleHHA Ha 2KHBOM OOBeKTE. 

CooTBeTcTByIOlHe HCCeOBaHHA ObINM MpoBeweHb! Ha BesomopcKok Oxo- 
JiorHuecKol cranuuu Mockosckoro yHuBepcuTteta B uioHe 1960 r. MeroquKa 
MX COCTOAIa B CJleMyroleM. 

SaksaqKu mouek Obelia flexuosa HIM pereHepaTbLI H3 yYaCTKOB BepTHKAadb- 
HbIX cTeOJleH Toro Ke BULA MOMelasucb Ha 20—30 MMH. B CaObIM PacTBOp HMJIb- 
‘Onaycy bata (B OHOM onbire — 6ucMapkK-OpayHa) B *UJIbTPOBAaHHOM MOPCKOH 
Boe. SaTeM OOLEKTHI MepeHOCHJHCb B CBexKYIO MOPCKy!0 Bosy, Mle coepxa- 
MCb B TeyeHHe 3—6 4uac., Tlocle wero HAYMHANHCh HaOmMoMeHuA. K sTOMY Bpe- 
MeHH JludpysHoe BHaYae OKPalIMBaHve TKaHeH THApoua ucuesaO, H Kpacu- 
TeJIb KOHILCHTPHpOBaJICA B OTIEJIbHLIX TpaHylax, COCpeOTOYeHHbIX B 9KTO- 
HM SHTOJEPMAJIbHIX KJleTKax. HanOoubiiee KoMueCTBO OKPaUIeHHbIX rpaHyJ 
‘ObIIO B BBICIIMX TOUKAX (u3HOMOrHYeCKOrO TpaueHTa cTeOJA— B pacTyULAXx 
BepXyllKax. 

[lepeq Hauaiom Ha6soLeHUuii MoJonbITHbIe OObeKTHI (NOGerH WIM pereHe- 
paTbl) 3aKPelJIAMCb CBOMMM TIPOKCHMA@JIbHbIMH KOHILaMH B laCTHJIMHOBOM 
BaJIMKe, IIPWJIeMJICHHOM KO HY CTCKJIAHHOM “allleuKM C MOPCKOH BOOK, OObe- 
MoM B 20—30 ma. J[ucTambHble, pasBUBalOUlWeca, KOHILbI Np ITOM CBOOO,HO 
BUCCJIM B TOJILILE BOAbI, YTO CO3LaBaJIO ONTHMAJIDHbIe YCJIOBMA JIA UX PasBUTHA. 

Hccneopanua cCBOAWIMcb K HeMocpecTBeHHOMy BU3yaJIbHoMy HaGuose- 
HMIO B TeyeHve 0,5—2 yac. nolpaAy 3a MepemellleHHem rpaHyJ KpacuTesA Cc Mo- 
MOHLbIO BOAHO-HMMepcHOHHoro OObeKTHBa 40 X UH OKYJIApHOrO MHKpoMeTpa 
H K ororpadupoBanuto OObeKTOB pM SKCMO3uNMAX 25—35 MMH, C MOMOIITbIO 
Toro »%e OObeKTHBa HM doToHacanku M@®H-2. Wororpahupopanve mpu Takux 
ANHTEIBHBIX BbILepKKAX NOSBOHNO HarIALHO BbIABHTb POCTOBbIe H3MeHeHHA 
B Pa3BHBAaIOIMXCH Y4aCTKaX 3a OMpeeJIeHHbIM MpOMeKYTOK BpPeMeHH. 


* Panee sToT BUA onpeferaca Hamu To <Onpesemntemo bop! H (ayHbI CeBepHBIX Mopeli 
CCCP» nox pen. H. C. Paesckoti kak Campanularia integra McGill. Hacrosmee naspanue co- 


HEE Ge NOMOMKeHHIO BUA B HOBOH cucTeMe rumponzoB, MpexAnoxenHoH JI. B. Hay- 
MOBBIM (°), 
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Corjacho siMTepatypHbiM LaHHbIM (*), HubONaycyabhat OKpaluvBaeT Ha- 
XOMAMMECH B KETKE Oa30—PUJIbHbIe CTPYKTYpbI, B TOM WHCHe H KJI€TOUHbIe Apa 
Mostomy mepeqBuxeHue okpatennerx [pany JI MOKeT CYKUTb JOBObHO 7th 
HBIM KPHTepweM nepewpuxenui KeToK. MuxpockonmuecKoe HaOwloqeHHe 3a 
OMHOH ONpeseeHHOH rpaHyJoH ucKmMOUaer OMMOoUHpIeE BBIBOAB, KOTOppIe 
MOKHO CheaTb Ha OCHOBaHHH MaKPOCKONMYeCKA BHNUMBIX U3MeHUi B pac- 
TIpeweseHuM OKPaCKH BAOb AIMHbI pereHepata: 9TH H3MeHEHUA MOryT 3aBuceTB 
HE CTOMBKO OT KNCTOUHBIX MepeMelleHH, CKObKO OT MOCTeMeHHOrO HaKome- 
HHA KpacHTedA (yBemuueHMa 4HCWa OKpalleHHBIx PpaHyJl) Ha JucTabHOM KOH- 
We HW YMCHBUICHHA HHTCHCHBHOCTH OKPacKH B Apyrux yuactKax. 


Ze 
60/ 


nly 


0 


1 20 30 40 0 10 20 30 40 50 60 0 1 2 0 S$ 10 15 20mun 


Puc. 1. Tlepeaqpuxenua SKTOepMAJIbHBIX MHOINHTeHAIbHBIX KneTOK Ha II cra- 

AuH pa3BuTHa Obelia flexuosa y yeTbipex pa3mvuHBEIx O6beKTOB. Y o6beKTOB 

NeNe 1,2 4 3 u3mepssica mpupoct noGera B AHHYy 3a NepHo Habmoxennti (nl, nil 
wu nlV) 


Ha6Omoyenua Bemucb 3a rpaHyJamMu, pacnovIOKeHHbIMH B MHOSMHTe/MaIb- 
HBIX KJI€ETKAX, KOTOPbIe ABJIAIOTCA OCHOBHbIMH KJICTOUHBIMA 3JIEMeHTAaMH 30H 
WHTeHCHBHOTO pocta rHspousa. 

ViccneqopaHua mpoBo,uuch Ha pereHepaTax HM NoOerax, HaxoAllAxcs 
Ha TpeX MOCeLOBAaTeJIbHbIX CTAMAX Pa3BUTHA, BKpaTWe HaMH yKe . OMMCaH- 
HbIX (?) — Ha CTaqHu puTMMYeCKOrO pocTa * HW B NepHok POpMMpoBaHHsA NowH- 
NOMAHOH roswopKu (craqun II, III] u IV). PororpaupoBanucb OObeKTHI, Haxo- 
Amuweca ua I] cragun. 

Ha6mojenua Hal perenepatamu vu noGeramn I] cTaqun pasBuTHA NoKasaJu, 
uTO B HepHok puTMMYeCKOrO pocTa MpOHCXOLMT HelpepbIBHOe MepemellleHne 
MHOSMUTeEMMAIbHEIX KJICETOK SKTONEpMbI B JMCTAIbHOM HaripapseHun. Puc. | 
aeT Mpelcrapenve O CKOPOCTH STHX MepeMelleHHH y 4YeTLIPeX Pa3JIMUYHbIX 
o6beKTOB (y oObeKTOB NoNe 2 n 3 OXHOBPeMeHHO MPOCJIeKUBAOCh TBUKEHHE 
ABYX pa3MM4HEIX, OTCTOAIMMX Apyr or Apyra Ha |—2 «cerMeHTa» KJeTOK) B 0- 
CIEMOBATEJIbHbIe MPOMEXKYTKH BpemMeHH. bovibliieH wacTbIO ABYOKeHHe HOCHVJIO 
NOCTYHAaTeIbHBI XapakTep, HO HHOra HaOMOMaIHCh NepHoOAMyeCKHe BOSBpa- 
Th B GoJlee MpOKCHMaNbHOe MOMOMKeHHe, KOTOPHIe, OMHAKO, C H3ObITKOM KOM- 
TIEHCHPOBaNHCb MOCMeLyIOULMMH JMCTabHBIMH CMelleHHaAMH. Ilepwoq TaKux 
KoNeOanuii papussica npuOnusuTenbHo 2 mun. (oOneKT Ne 4). 

Pasuple KJIeTKH OMHOrO HM Toro %e MoOera MOryT ABUraTbCA HM MOTH COBep- 
IMe@HHO CHHxpoHHo (puc. 1, Ne 3) u copcem acunxpouno (puc. 1, Ne 2). 

Tlpu conocrapjieHuu MyTel, NpOHeHHbIX OTIEbHbIMM KJIeTKAMH, C HPHpoc- 
TOM B JJIMHY BCero rHApaHTa 3a cTeKWIMii NepHoy BpeMeHH (pxc. L, tal yernth,, 
nIV) oKa3anocb, YTO 3TO BeMYMHEI OLHOrO HM Toro we NopAyKa. MewienHomy 
pocty o6bexta Ne 2 coorBercTByeT M MelJIeHHOe MepeMeleHHe HaOsIOMaemoH 
| KJI€TKU, Opicrpomy pocty o6bexta Ne 1 — OpicTpoe nepemeliienue, KOsIeOaTeJIb- 

HOMY JIBMKeHHIO KIeTKH y OObeKTa Ne 4 — HekKOTOpad MpOMex*KyTONHAN BeuIH- 
4MHa mpHpocta. KoneOaTenbHoe [BM7KeHMe KJIeTOK XapakTepHO AA Puypan- 
TOB, 3AKAHYHBAIOULMX PHTMHYeECKHH pocT HW MepexoAAUIMx K III ecraqun pas- 
BUTHA. 


™ 
* Dror cpoeoOpasublii THM pocta Obl BiepBbie MCceOBaH Beppuaiom (°). 
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Hamu HeOJHOKpaTHO HaOJOfaicA Mepexon KJI€TOK H3 OJHOTO «cCerMeHTa» 
B Jpyroi, mpwuem Tepe Npoxo*weHHeM y3KOH NepeTAKKM Mey CerMeHTaMu 
JIBYXKeHHe HeECKOJIbKO 3aMELJIAJIOCD. 

TlonowHuTeIbHbIe WaHHbIe O XapaKTepe pocta Ha II] craquu pasBuTHA UO 
CBA3H pocTa C KJICTOUHbIMH JBHXKeHHAMH aslo doTorpadupoBanHe moGeroB Cc 
JWIMTCJIbHBIMH BbILep%KKaMM MU CpaBHeHHe HX CO CHUMKAMH TIpH KOPOTKHX 9KCIIO- 
snnuax. Mbt HcXO2UsIM U3 TOO, YTO ECM pocT rHApowsa B AIMHY NpoucxXoLUT 
3a CUeT KJICTOUHBIX MepeMellleHHH, MapasJe/bHbIx JMMHHOW OCH cTeOId, TO Ha 
(bororpadun, CHATOM Cc OoMbUIOM BbIep%RKKOU, OTMeyaTaIOTCA JIMHeMHBbIe CJlefbI 
IBUPAIONLMXCA BMeCTe C KJIeTKAMM BUTA/IbHO OKpallleHHBIX rpaHyJl, M «rpaHy- 
japan» dakTypa cTeO/IA BUOM3MeHHTCA B JIMHeliHyIO, Kpome Toro, Ha STHX 
CHHMKax JlOJDKeH ObITb BUCH, KOHeYHO, MpHpocT cTeOJIA B AIMHY 3a BpeMst 
9KCHOSHILHH. 


= 
,Auacmona” 


<— 


& 


< ,,4uacmona” 
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YeHOCapKa 


UCHOCaDKa 


— 
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Puc. 2. IlepeaBwkeHHA 9SKTOLEPMAaJIbHbIX MHOSIIHTe- 

JIMAIbHBIX KeTOK Ha III craquH pa3sBHTHA (OObeKT 

Ne 1) u IV cragquu paspuTua (o6bext Ne 2) Obelia fle- 
xuosa 


V1 to, M Apyroe MoxHO B pa3sHOl CTemeHH OOHAPyXKHTb Ha puc. 3 A’ u A”. 
Ha puc. 3A’ oTueTMBble CulebI [BHXKCHHA OKPalleHHbIX pay BUHbI B SKTO- 
lepme c JleBolt CTOpoHE!. BosMoxKHO, YTO OHH MpekCTaBAAIOT COOOM CAMBUIMeCA 
CeMbl IBYOKCHUA HeECKOJIbKUX TpaHysl. Ha ucTaIbHOM KOHUe BUeH MpHpoct 
cTeOuIA. 

Ha puc. 3A” MHeHHBIe CleAbI KJIETOUHIX TepeMeMleHHH elle Goslee oTYeT- 
JHBbI, H CaMa 30HA IIpupocta 3fecb Ooubule. S1CHO BHLHO, 4TO POCT Ie. OTMeb- 
HbIMH «TOJUKaMM», OularosqapA YeMy TpaHHbl MexKLY OTACIbHLIMH POCTOBbIMH 
CIBYraMH XOpOWO 3aMeTHHI. 3a 35 MHH. NPOW30II0 7 TAaKUX TOJUKOB-CABHTOB. 
Tako XapakTep poctTa: HaOmoflalica Ha OOJIbUIOM 4MCIe OObEKTOB, H ero 
yet CuHTaTh THNMUHEIM. 

Puce. 3A" uA” cleyeT CpaBHuTb C35’ u b’’, rete Ke OOBEKTEI CHATHI C BBI- 
jlep%kKo 1 MMH. Yepe3s HeCKOJbKO MUHYT Mocwe oOKOHYaHHA mpelbilyuiux 
SKCHOSHUMH. Sflecb OTUCTIHBO BHAHa TpaHyIApHad cTpykTypa; Kakve-1H60 
JMHEHHbIe Cle{bl oTcyTcTByloT. KoHTypbl 3aCHATHIX OObEKTOB CoBrasaioT 
C BHeWIHHMH KOHTYpaMH Tex 2%e OOEKTOB Ha PHC. 3A’ uA”. STO roBo-" 
puT Oo TOM, uTO Ha puc. 3A’ u A sacbuKcupoBanH jelicTBUTeMbHO ycToiunBpIi 
Mpupoct cTeOma, a He CayualtHoe OOpaTHMoe BHITAKeHHe UNH M3rHO ero 
JIMCTaJIbHOM “acTH. 

Kak ObICTpbIa U ToNuKOOOpasHEtii XapakTep pocTa, TaK H HeMocpesCTBeHHO: 
BHAMMBIC KJI€TOUHbIC MOTOKH ABAAIOTCA JOMOAHUTEHBIMH M Hari HbIMH CBH- 
eTebCTBAMH B TOIb8y TOrO, YTO B OCHOBe PpUTMMYeCKOrO pocTa raNpOtae 
JI@KAT HalpaBJICHHbIe KJIETOUHBIe TepemellleHua. 

Ha III craguu PasBUTHA, T. €. B MepHok ye 3ameTHOrO onyctomenna 9K- 
TOAEPMAJIbHbIX CePMCHTOB, XapaKkTep KJIETOUHBIX JBMKeHHH MeHAeTcA. Onn 
CTaHOBATCA KOseOaTebHBIMH, MpWueM UX HalpaBsleHue M CKOPOCTb 3aBUCAT 
OT MepHoAM4ecKUX COKPalleHHH — PacTAKeHHM CTeEHKM CTeOMA HM 3aKNabIBaIO- 
meHcA TOMOBKH. B Me€pWOk «CHCTOJIbM TacTpasbHad NOOCTh rHApousa cxKMMA- 
eTCH HM MYSbIPCBUAHbIM 3a4aTOK TOJOBKH H3MeHAeT CBOM pa3Mepbl H OuepTaHHA 
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~MOOOHO CKHMaeMOM peSHHOBOli rpyule. Bro cosqaer HaTaKeHHe B 9KTOep- 


MAJIbHOM CJ10e, CocoOcTByIoN| Y BTATHBaHMIO KJeTOK B MMCTabHOM HalipaBue- 
HMM. JiBwKeHHe B ANCTaNbHOM HalpaBeHuH OOsergyaeTca UM TeM, UTO ouepel- 
Had “CHCTOJIa> HaYMHAeTCA B MPOKCHMAJIbHbIX CefMeHTAX, KaK Ob BbITaNKHBAaA 
OTTYMa KJETKU B Oovlee AUCTaNbHbIe palionbl. Bo BpeMA «MacTOsbY 3aMeuaeTcaA 


, OTTOK KJICTOUHOrO MaTepHaJla B MIpOKCHM@JIBHOM HalipaBJIeHHH, OJHAKO OH CJla- 


Gee Mpembilyilero «cucTosMyeckoro»y nepemenjenusa (puc. 2, Ne 1). Mexiy [By- 
MA MOCERYIOUHMH «CHCTOJAMH» MpOXOAMT MpoMexXYTOK BpemMeHH NopsaqKa 4— 
13 MHH. 

Ha IV cranum 2BwKeHHe KeTOK B AMCTa/IbHOM HanpaBeHuH MpeKpallaer- 

CA, UTO COOTBETCTBYET H IipeKpallleHHIO pocTa B AHHY Ha 9TOM cragqun. Kone- 
OaTelbHble ABMKeEHHA (puc. 2, NoNe 2 w 3) coorBeTcTBy!OT MeCTHBIM, HeHalipas- 
JICHHBIM KJICTOUHbIM TepeMellleHHAM, HHKOra MOJIHOCTbIO He 3aTHXAaIOIHM B 
SKTOMepMe THApoua. OHH MOryT MpHBOAUTD K OOpasoBaHMIO SKTOMEPMaAbHbIX 
BBIPOCTOB HeOMpefeeHHOH opMbI, ONMCaHHbIX Hamu panee (1). ITpwaxusnen- 
HbIe HAaOJIOAeHUA NOLTBEPAMIM, 4TO CPOK 2KU3HH ZSTHX OOpa3z0BaHHii OUeHD 
HeBeJIHK, (mHorAa mopaika 30 MMH.) HM 4YTO OHM MOryT BTATHBAaTHCH OOpaTHO B 
SKTOMCPMAJIbHBIH Nac. 
_ Wsnoxwenspie pesyibTaTbl uHTepecHo comocTaBuTb ¢ anHbimMu Kantaxys3e- 
Ha (°), KOTOpbIii TakKxKe U3y4a KJeTOUHbIe MepeMelleHuA Ha BUTAJIbHO OKpaulen- 
HbIX THApousax Obelia u Campanularia.Oxn omucpipaer Te Ke Ba Bua KeTOU- 
HbIX MepeMelleHHH — IlyTeM AKTHBHOM MHrpalwH HM C NOMOMIbIO NepHosnue- 
CKHX COKpallleHHH — «cUCTOJI» WeHocapKa. OueBHyHO, 4YTO BTOpOlH MeXaHH3M 
WPpaeT JIMIMb BCNOMOFaTeJIbHYIO POJIb H YTO OCHOBHOE 3HAYeHHE HMeCT CAMOCTOA- 
TeJIbHOe TepemelleHHe KJieTOK. OnpeyesieHHad KaHTaky3eHOM CKOpOcTb JBH- 
*KeCHHA SKTOMeEPMAbHLIX KJIeTOK (30—60 }+/dac) OnM3Ka K HaUIMM JaHHbIM 
(npHOmn3uTetbHO 30—90 1/uAaCc). 

Mcnob30BaHHasd HAMH MeTOAMKa KaxKeTCA HaM He TOJIbKO Mpomle, HO HU TOU- 
Hee IIPHMeHABIUMXCA Jo CHX NOP CpalllHBaHHA OKpaUIeHHbIX H HeOKPaLIeHHbIX 
yuacTKOB HM MakKpockKonHyuecKkHX HaGJIOLeEHHH Hay, HAMH; Mp 9TOM OHA OKa3a- 
jaCb MIPpMMeHUMOH He TOJIbKO K rupousam u3 posloB Obelia u Campanularia, 


HO W K Coryne lovenii,. Ha KoTOpoH CyeaHbl aHaJIOorH4Hble HaGJUOLeHHA. 


Ilpapya, TouHOe HaOmoxeHve Hal KJICTOUHLIMH JBH2KCHHAMH CHJIbHO 3a- 
TpyqusAetca HauvHan c II] cranun pasBuTHA H3-3a HaYaa AKTMBHBIX COKpaille- 
HMM WeHocapKa ruzpousa. Ho ua craqMuM puTMMyecKoro pocTa, KoTOpax mper- 
CTAaBIAeT, MOKATyH, HanOOJIbIIMH HHTepec, STHX HeyQOOCTB He BOSHHKaeT. 

IIpu Janbyenme padote B STOM HallpaBJIeHHH MHTepecHee BCero NOMbITaTb- 
CA BbIACHUTb COOTHOINeCHHE CKOPOCTeH pa3JIMYHbIX MHMOSIIMTeJIMaJIbHbIX KJe- 
TOK HW OTHOUIeHHe CKOpOCTeli JBHXKCHHA OTJCJIbHbIX KJIETOK K CKOpOcTH pocTa 
mo6era B WesIOM. OTH BOMpOCcb! WOMMKHbI pacCCMaTPHBaTbCA KaK 4acTb Oouee 
WHPOKON npoGemMbIl B3aMMOCBA3H MexKLY MpOleccaMH, MpOTeKalollMMH Ha KJIe- 
TOYHOM WM HaAKJeTOUHOM YPOBHAX, MpoOOJIeMbl KOOPAHHAMH KJIETOUHBIX IIpO- 
WeccoB IpH pa3BUTHH TrHApouyos. 


MockoscKHi rocyAapcTBeHHbIM YHHBepCHTeT TlocrynHu0 
um. M. B. Jlomonocosa 20 IX 1960 


IMTHPOBAHHASA JIMTEPATYPA 


1 JI. B. Benoycos, Kypu. o6ut. 6von., 21,279 (1960). ? JI. B. Beaoycos, 
ILermug Toaor, JAH, 130, 1165 (1960). * 7. B. Hiaymos, lugpouszb u ruzpome- 
nysn, M.— JI., 1960. *T.:H. Pockun, Jl. B. Jlepuucon, Muxpockonnuyeckasl 
TexHuka, M.— JI., 1957. ° N. J. Begfril1, Quart. J. Microscop. Sci., 90, 235 (1949). 
fe eoeaciZ2ene,.C. R., 231, 917 (1950). 
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Jlokaagm Akayemuu wayk CCCP 
1961. Tom 136, Ne 6 


IBOJIOUHOHH AW MOP®OJIOTHA 
H. H. BOPOHLIOB 


HEPABHOMEPHOCTb TEMMOB TIPEOBPASOBAHH A 
OPFAHOB TIHMIMEBAPHTEJIBHOH CHCTEMbI Y TPbISYHOB 
MW MPMHILAM KOMMEHCALMH ®YHKUAM 


(ITpedcmaeaeno axademukxom H. H. II manveaysenom 28 V 1960) 


OcHOBHbIM HalpaBJIeHHeM 92BOMIOWMH MbiIueoOpasHEx (Muroidea), HauH- 
Hast C MO3{Hero OWJHToleHa — paHHero MHOWeHa, Obl Mepexo OT OesKo- 
BOrO K KJ€TYaTKOBOMY THITy NHTAHHA, CBASAHHBIM C MHOWeCHOBbIM OCTeIHeHHeM. 
cymu (?, *). [Ipu nepexoge Muroidea oT 6eKoBoro (cemeHa, Cecrio3BOHOUHBIe): 
K KJIeTYaTKOBOMY (BereTATHBHbI€ YaCTH paCTeHHH) THUY NHTAHUA NMIMeBapuTeJb- 
Had CHCTeMa HCIbITHIBAeT CuIEMyIoulve H3MeHeEHHA: 1) JaBalle-cXBaTbIBalolulNe 
I.BYXKCHUA HU2KHEH YeJIOCTH CMeHSIOTCA TepeTHpaiouumu; 2) KOpeHHble 3yOpl 
U3 OyropuaTbIX CTaHOBATCA YIJIOWLeEHHBIMH; 3) B CBA3H C OOpadoTKOH rpyObix 
KJI€TYUATKOBbIX KOPMOB MOJIAPbl NpWoOpeTawT NOCTOAHHBIM POcT M TepHAIOT KOp- 
HH, IWpeppallladch H3 OpaxXWOJOHTHBIX B THNCOMOHTHBIe; 4) ycOmHAeTCH 
CTpyYKTypa KOpeHHBIX 3a cCueT YBeJIHYCHHA YUCa NonepeyHO paciowo- 
YKEHHBIX 3MAJIeCBbIX rpeOHeH; 5) yBeJIMYHBaeTCA OTHOCHTeJIbHaA JWIMHAa pALa 
KOPeHHbIX; 6) COWJIGEHOBHaA TOJIOBKa HVKHeEH YeJIOCTH NpHHHMaeT U3 BepTH- 
KaJIbHOrO — TOPH30HTaJIbHOe MOOKeHHE; 7) B CBA3M C NepexoOM Ha NHTaHHe 
JI€PKOOObIBAeMBIMH HM BCIOLY COWJIbHBIMM KJIeTUATKOBbIMH KOPMaMH TOfBep- 
TaoTcd peyKWMH 4YyBCTBYIOUIMe coco¥KH a3biKa papillae fungiformes, p. io- 
liatae u p. circumvallatae; 8) B cBaA3H c pesKHM yBeuH¥YeHHeM OObema TloTped- 
JACMOH MAJOKAJIOPHHHOK MUM BO3pacTaloT pasMepbI BCeH NHULEBAPHTebHOM 
TpyOku; 9) B KeNyAKe YBeIMYMBAeTCA NVOWab, BbICTaHHAA POTOBbIM 3IIKTe- 
JIM€M IMUeBOLHOTO mpoHcxoxeHuA; 10) norpannunad ckulalKa Mexy poro- 
BbIM H XKeJIE3HCTbIM OTJeIaMM NepemellaeTca K NWJOPHYeCKOH 4acTH wKeNyAKa 
HM, B KOHU€ KOHILOB, OTPaHHUHBaeT KENe3bI IMWIb Ha HeEOOMbUIOM yuacTKe Ha 
*KelyoKa; 11) x*xenyqoK H3 OJHOKaMepHOTO TipeBpalilaeTcH B ABYX- HU axe 
TPpe€XKa4MepHbIH, NPHYeM NepBbIH OTe, BbICTAHHIM JIMIUb POTOBbIM 3THTeAHeM 
WM aHaJlOrHuHbli pyOly KBavHbIX, HTpaeT pOJb «<OpOAMbHOTO YaHa» IPH Tep- 
BUYHOH OOpaboTKe KleTuaTKH; 12) yMeHbIWaeTCA OTHOCHTebHaA JIMHa TOHKO- 
TO H BOSpacTaloT OTHOCHTEJIbHbI€ Pa3MepPbI TOJICTOFO HW Cuencro OTMeNOB KUeU- 
HuKa; 13) cena KUIIKa He TOJbKO YBeIMUMBAeTCA, HO HM YCJIOMKHAETCA WyTeM 
oOpas0BaHHA KapMaHOB, TepeTH%KeK, a B KpawHHX CyyaAx ee NOBEPXHOCT. 
BO3pacTaeT 3a CUeT CKaOK, HMeIOWLMX BUA HaCTOAMeTO CNMpaJIbHOrO KanaHa 
(Spalax); 14) yBenwuenne noBepxHOCTH TONCTOrO OTMema KHIWeYHHKa vleT 
3a C¥UeT YJIMHCHHA KHWeCUHOH TPYOKH MH 3a CueT JONOJHUTeJbHBIX CMP aJIbHbIX 
CKlaOK BHYTpeHHeH ee TMOBepXHOCTH HM OOpa30BaHHA MOOaBOUHBIX CJIEMbIxX 
BbIPOCTOB — amnyJ; 15) yBenHuHBaeTCA NCO BHTKOB CiMpaiH TOCTOK 
KMUIKH MTIpM BbIxXofme ee U3 coecum, YeM AOCTHraeTCA yBeMYeHHe Mollaln 
TOJICTOrO oTZeNa; 16) NeyeHb H3 BOCbBMUAOMbYATOH Npeobpa3syeTcA B CeMu- 4H, 
pexke, B WIeCTHOIbUATYIO, a KeNUHbIN Wy3bipb. ucuesaeT. PKeUHLIM My3bIpb 
oObIyeH Y BHAOB C HEperyJIAPHBIM NUTAaHHeM KaylopHiHOH GOewKOBoH numer, 
TpeOyiomel Aisa cBoeii O6padoTKH KOHUCHTpHpoBaHHOH Mosaun Cosbu0ro 
KOJIMYECTBA XKEJIUH,; B CBA3H C NepexoJOM K MHTaHHIO MaJlOKaJIOPpHHHbIME,. 
YaCTO MOTpeG/JIAeMbIMH KOPMAMH, %KeNYb OMKHA BHIAeIATLCA MaJIbIMH O3aMu 
MpakTHyeCKH CeclipepbIBHO, UTO OOIGHO BeseT K peAYKIUMM KeMUHOFO MYSbIpA. 

BbIl0 H3y4eHO CTPOeHHe BCeX YNOMAHYTHIX BbIIe 3BCHbEB MMIMLeBapHTe/IbHOM 
cuctembl y 77 BuyoB Cricetinae, 27 — Microtinae, 23 — Gerbillinae, 2 — Myospa- 
lacinae, 15 — Muridae, 3 — Spalacidae, a Taxxe 4 — Myoxidae, 3— Bathyergidae 
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CBeACHMAMM O CTPOCHMM MMUeBapuTebHOM cuctTembl 251 Bua rpbi3syHoR. pes 

MoxkHo Obti0 Obl OxKUZaTb y opm, HanGosee IIpHCNocoOJIeHHBIX K TOMY HI 
HHOMy THIY MMTAaHHA, OJMHAKOBBIX CTeneHel cnelnann3salun 
SBEHbEB HMINCBAPUTebHOM CHCTeMbI (puc. 1). Mexay Tem ucceqoBanue mutle- 


| u 3 — Geomyidae; Bmecte c auTepaTypHBIMH aHHBIMH (8-70) mbr pacnonaraaH 


KaxK]OTO W3 


BapUTeJIbHOH CHCTeMBbI pbI3 yHOB MNOK43bIBaeT, UTO OTIeJIbHbIe OpraHbl TMHULeBa- 


PpHTesIbHOH CHCTeMbI y OfHOrO Bua 
MOTYT HaXOMUMTbCA Ha COBepleHHO 
PasHbIX YPOBHAX crielvaiMsalun. 
Tak,Nesokia indica, B nuTaHuu Ko- 
| TOPO KJleTYaTKOBbIe KOpMa urpaior 
OObHIYIO POJlb, HapAy c Becbma 
cllelMaiM3HpoBaHHoit fia Murinae 
3YOHOM CHCTeMOH XapakTepusyetca 
HavMeHee CllellHaJIM3NpoBaHHbIM cpe- 
~ JM BCX MBIMIMHBIX Ke YKOM H elBa 
| PpasBUTOK cienow KuuKOli (puc. 2, /, 
Ni). BToxe Bpema npeumyulectBen- 
HO ceMeHosHaA Apodemus sylvati- 
cus Hapsfy c Oyropyatpimu 3y6amu 
oOmaqaeT pasfeseHHbIM Ha [Ba OTJe- 
Ja KeJYIKOM HU Clenow KWUIKOH 3Ha- 
YNTEJIBHBIX pasMepoB (puc. 2a, As). 
Kpatve cneluanusupopanupie Lem- 
/mus oOafaioT BeCbMa CJIOXKHbIMH 
NIpH3MaTHyecKuMH 3yOaMH c MOcTO- 
AHHbIM POCTOM B TeYeHHe BCeli XKU3- 
HU, YHCO BATKOB CIHpawiu TOJICTHIX 
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Puc. 1. Cxema papromepuHoctu Temnos npeobpasoBa- 
HUA CKOPeJJHPOBaHHOW CHCTeEMbI OpraHOB MHINeBa— 
peHus, 3—3yObl, oc — 2#KeNyAOK,. W—TeuveHb, c— 
cwenad KHWKa, M1— CHHpadb TONCTHIX KHMNOK. Cye- 
Ba — KpaHHue CTeleHM afaliTal\uu K 6eMKOBOMY THNY 
NHTaHHs: Oyropuatble 3y6bl, OMHOKaMepHBI 2%esesHu- 
CTHIM MWeTYLOK, BOChMHAOMbYATAaA MeveHb C HRKeUH‘IM 
MYSbIPeM, efBa pasBUTaA cylenad KHWKa, Chupasb. 
TOMTOH KUINKH OOpasyeT 0—1 oOGopoT; cupaBa — 
KpaiHHe cTeleHH aqantawuu K KeTUaTKOEOMY THY 
MUTaHHA: THNCOPOHTHbIE MpH3MaTHUeCKHe KOPeHHHIe, 
MHOPOKaMepHbIM MKeTYHOK c MpeoOmaganHHemM PoOroBo- 
TO sHHTeNHA, WecTHZOMbuaTanA NeyveHb Ges weNYHOTO 
NySbipA, CNOMHAA CmeMaA KHWKA CO CNHPabHbIM 
KN1alaHOM, CUMPawib TOJICTHIX KHMOK OOpa3syeT IJ—10 


BUTKOB, MocpequHe — NPOMe2HKYTOYHbIe THI CTPOe- 

Hun. A, B, C uw D—runotTeTuveckH mMbIcUuMbIe hop- 

MBI C CHHXPOHHbIM TpeoOpasoBanHeM OpraHOB mutle- 
BapeHHa 


KMWIOK JoxoquT Zo 10, Ho No cTpoe- 

HMIO *KeyAKa U Clenou KHUIKH JIeM- 

MHMHIM He JOCTHTaioT KpanuHx cTene- 

Hei cHelMannsanun (puc 2, ///, Lo). WE 4 

Y mpumutTusuyix Prometheomys mpocto ycTpoeHbl OpaxHoOJOHTHbIe 3yObl, 

CUHpadib TOJCTOM KMUIKHM OOpa3syeT JHUIb Ba BUTKA, 3aTO Clea KHIIKa Jo- 
_ CTHTaeT 3HAYHTeIBHBIX pasMepoB, a 10 CTPOeHMIO *KeyAKa STO HanOouee cre- 
| UtaMsupoBanHEMi us Bcex Microtinae Buy (puc. 2, ///, Pr). 

Mbt yxke oTMeTHu (1) OTCyTCTBHe NOJHOM KOppeJANMH MexKAY CTpCeHvem 
*KeMYAKA WM COOTHOCHTEIbHBIM PA3BUTHeEM OTENOB KHMeYHHKAa Y HEKOTOPBIX 
Cricetinae. B jpeBHeli WMpoKO AMBeprMpoBaBlleH pyle XOMAKOB MBI Haxo- 

_ AMM. MHOXKeCTBO MpUMepoB HepaBHOMepHOCTH TeMIOB MpeocOpasoBanuA OpraHos 
NMMLEBApHTebHO CHCTeMbI. SeseHOAAHbIN 0 TpeHMYllecTBy Sigmodon his- 
pidus o6mamaeT BecbMa CHeMMaIM3VpOBaHHBIMU 3yOaMH, UMUTUPYIOWIMMH CTpoe- 
HWe KOPeHHBIX MoeBOK, a Mo MOpdouOrHH weNyAKa M CTPOeHHIO TeveHH STO 

» HanOomee MpHMUTHBHBIM Bu u3 Bcex Cricetinae; B TOJICTOM OTAee KHINedHHKa 

_ y Sigmodon umetotca OMOHUTeDHBIe CseMble BbIPOCTbI — aMMYuJIbI HW ClOmKHAA 

lcnupanb ToncTHx KuWOK. CemeHostHbili CyropyaTosyObIli Peromyscus cali- 
fornicus xapaxtepusyetca HavOosee coxKHbIM 3 Cricetinae TpexkamepHbIM 
*KEYAKOM, TOMOJIOrHUHEIM xKeNyiKy Prometheomys (puc. 2, //). B MOJIOLOM 
mocem, Gerbillinae mpi HaOml0aeM 3HayNTebHYy!0 H3MeHMBOCTb s3yOuoii 
CHCTeMbI OT OpaxvosouTHO Syropyatoi (Monodia, Gerbillus) K 6paxvogqouTHOH 
Ke, HO C YIVOULeCHHEIMH 2%KeBaTeJIbHbIMH TloBpepxHocTsAMH (Meriones) u, HakOHeL, 
K runcogouTHoi (Rhombomys). Mexny Tem cTpoeHHe xeyAKa WM CCOTHOCH- 
TeIbHOe PaSBUTHe OTAeENOB KHUIeYHHKa B 39TOM PAY UWpakTHyecKM He HSMC- 
Heaiotca, B rpynme Dipodoidea crpoenue KOpeHHbIX H3MeHAETCA OT Oyropsatoro 
Tuna C HUSKOH KopoukoH (Sicista) kK Tuny Cc ylWJomMeHHOu sigh UR 
BeEPXHOCTbIO, KOPOHKa OT OpaXMOJOHTHOH BOSBbIMAeTCA LO MCSOLONTHOH (Alla- 
ctaga, Alactagulus). Mexay Tem Aa Bcex Dipodoidea xapakTepHo BecbMa 


" CXOHOe CTPoeHHe xKeNYyKa *KesesucToro Tua. CrpoeHue 3yYOoB, NeueHH, COOT- 
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HOCHTEJIbHOe pasBHTHe OTAeOB KHLJCYHHKAa COBEPHICHHO TOAECTBEHHbI Y XOMAY- 
xoB Phodopus sungorus 4 Ph.roborovskii, Tordja Kak Mo CTpOeHHO Ke yAKa (*) no- 
-CA@LHMH BH OoubIe alanTHpOBaH K HHTaHHIO BereTaTHBHBIMH YaCTAMH pacTeHuh. 
MceseqopanHe =‘ HeBapHu- 


AsRnt C N i 
. Sep ses = TeJIbDHOH CHCTeMbI FpbISYHOB 


Y 


PS ae nati WM Apyrux MJIeKOMUTAIONLNX, 
N a,’ io eae 8 1OKa3bIBaeT YHHBePCaJIbHbI 
S peat 8 XapakTep OTMeYeHHOrO AB- 
SN Ss... Ni Cp Rn ESR JIGHHA — pa3sHOrO YPpOBHA 
Ss x CHelHaN3alun OTAeJIbHBIX 
S “i eS 3BeEHbeB CAHHOH CHCTeMbI Op- _ | 
3 at S raHos muuleBapeHua. B pa3- 
___ Op >a gnag 7 es JIMYHBIX Tpynltax PpblIsyHOB 


V3MeHeHHA B THe NHTaHHs 
CKa3bIBaloTCA Ha Ppa3HbIx 
3BEHbAX TIMIeBAapHTebHOH 
CHCTeMBI. Heoxunakosplii 
YpOBeHb ChelWausallHu OT- 
vf J\@JIbHbIX OPFaHOB IIHLULeBa- 
PHTeJIbHOH CHCTeMbI, M0-BH- 
JIUMOMY, CBH3aH C Hacviej- 
CTBEHHO OOYCJIOBJIEHHON cTa- 
OWJIbHOCTbIO UWI smaOwJIb- 
HOCTbIO 3THX OpraHoB. O6- 
pa6orKa KJIeTYaTKOBbIX KOp-— 
MOB YIpbI3YHOB B OCHOBHOM 
CBOANTCA K WX TepeTHpaHulo 
3y6amu, Mallepaljuu u cOpa- 
jy  %XBaHHIO B poroBoM «mpel- 
*KeyAKe», CJeNOM HU TOJI- 
cCTOM oOTelaxX KHIMeuHHKA. 
Boslee TiWaTeJIbHOe H3MeJIb- 
yeHHe MHIIH yliipoulaeT ee 
MallepalMio WH cOpaxkuBaHue 
Puc. 2. Cxembl HepaBHOMepHOCTH TemnoB NpeoGpasoBaHusa opra- u Hao6opor. Bo sBcex cJ1y- 


HOB MMUeBaDHTeIbHO! CHCTeMBI B PasHbIX TpymaxX LpbiSyHOB. 
J — Murinae, JJ —Cricetinae, JJ — Microtinae, A — Alticola yanvAx MbI CTAJIKHBaJIMCb C AB- 


Gennoboe nurmanue 


Knemyamkoboe numarue 


Gennoboe nurnanue 
i>) 


Knemvamboboe numavnue 


\ 


argentatus, Aa—Akodon arenicola, As — Apodemu:s lvati 

Be ior eee ey Gp Conlthan AGAR WINE | Woes jeHWeM KOMMeHCaMH PYHK- 
m ogdanovi, Lo — Lemmus obensis, M —Microtus oeco- i i 

nomus, Nf—Neotoma floridana. Ni— Nesokia indica, Ns — pig eae eT 


Neciomys ,Sauamipesg Nt —Neotomodon alstonl,” Psi Pew: — CHC TOMURD = aa 

norvegicus, Sh — Grmodgawhisoidua, Cones pee en TO ABJICHHE TIpeAcTaBMAeTCA 

Kak Hafpuc. 4 HaM OJHHM H3 THIIOB (puJI10- 

reHeTHYeCKHX H3MeHeHH 

anes W OJKHO 3aHATb MECTO B CeBeplOBCKOH CHcTeme KJaccupukalny 
‘ TIPHHIHMOB MOAOOHBIX H3MeHeHHH (*). 

Tloy: UPHHIMMOM KOMMeHCallHn PYHKUMH Mbl MOHUMaeM ABJICHHA (puloreHe- 
THY€CKOH H3MeCHYMBOCTH OpraHOB OMHOM CHCTeMbI, pH KOTOPbIX ObICTpoe U 
COBeplleHHoe (B CMbICJ€ y3KOM CMellMaH3allHH) U3MeHeHHe OHUX OpraHos, 
B CBA3H C HOBbIMH TpeOOBaHHAMH CpeAb, KOMMeHCUpyeT LIUTebHOe OTCTABaHHe 
TEMNOB Pa3BHTHA Apyrux opraHoB Tol xe CHcTeMbIl. BbicTpO H3MeHHBILHeCA 
OpraHbl Ip 3TOM HHTeHCHUMUPYOT CBOM PYHKUMH, TOra Kak HHTeHCHUKa- 
WHM PYHKUMH Apyroro oprava Toli 2e CHCTeMbI MOKeT He HACTYNUTb BOOOULE 
WIM 2Ke yCuJIeHHe ero PyHKUHH OyleT HATH MelvieHHee. B oTMMUHe OT IPHH- 
una :u3sHosorMyeckoh cyO6cTUTyIHM OpraHoB MepoTosa (°), KoMMeHCHp ION 
OpraH He IpHoOperaeT Np STOM HOBBIX AIA HerO (YHKUMU, a JHU YCHJIMBaeT 
XapakTepHble AI Hero HU paHee. OTJeJIbHbIe IpHMepbl KOMNeHCALMH (yHKWHH 
MOXKHO HaHTH B Tpyfqax Apuctoteitx, Kiosse, Tete, Jjappuna. BpisfBuHyToe 
IManbraysenom (°) noHaTHe «o6paTHolt Guonoruueckoli KOOpAHHAaNH» NpH- 
MbIKa€T K OTMCbIBaeMOH Tpynne ABJeHHH. 
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SamewaTeIbHO, YTO axe y TaKux Y3KONPHCNOCOOeHHBIX HM TepexuBaro- 
THX HbIHe MepHol ynaqka opM, Kak JIeMMHULH, MbI Bce Ke He HaOOaeM Kpaii- 
HUX CTCNCHEM CHeMMa/IM3 alld K KJleTYaTKOBOMY THY MHTAaHHA BO BCeX 3BCHbAX 
MMILeBapUTeIbHOK CUCTeMBI. ITO roBopuT oO Tom, 
4TO MaKe CTeCHOOMOHTHEIe y3KonpucnocobleH- 


i 


HbI€ POPMEI IPH cMeHe yc.loBuli CyulecTBOBAHUA si 
He OOA3aTebHO OOpeyeHbI Ha BLIMUpaHue. Bara- 
ToapA HepaBHOMepHOCTH TemNoB mpeo6pa3oBa- — 


HMA OPraHOB y 3THX BUOB OCTAaIOTCA KaKHe-TO 
MaJOCHelMaIM3UPOBaHHble pu3HaKH, KOTOpbIe 
MOryT Mp CMeHe YCJIOBMit CyulecTBOBaHHA pas- 
BUBATbCA B HalpaBJIeHHU, MpOTHBOMOWIOXKHOM 
TOMY, B KOTOPOM paHee pa3sBuBaJIHCh KOMMeH- 
cupytoulMe opraupl. IIpu Tako cmene 9kKos0rH- 
YeCKOH OOCTaHOBKHM KOMIeHCHpyemblii OpraH Mo- 
2KeT IpeBpaTHTbCA B KOMMeHCHp yIOULHli H HaOGo- 

_ por. ABjeHve KomNeHcauuu byHKUHH He TOMb- 

KO oOeciIeunBaeT OLICTpy10 HW HanGoulee IKOHOMUY- 

HYy!0 IIpHcHocoO1AeMOCTb OpraHH3MOB K CTeHO- 

OMOHTHBIM YCJIOBHAM, HO M OCTaBIMeT IYTH LA 

AecheuMaIH3sayHu Bua. SBMeHHe HepaBHOMep- 

HOCTH TeMIOB MpeoOpa3s0BaHuA OpraHoB Ut KOM- 

eHCauwMM QyHKUHH OObACHAeT HaM BO3MOxX«- 

HOCTb HM M€XaHH3M OOpaTHOrO HalpaBJeHua 

aanTawHH Y3KONpuCcnocoGJeHHEIX opm mpK 

HeOOpaTHMOCTH SBOUJIOILMH. 

Illupokoe pacnpoctpaHeHve HepaBHomepHo- | 
CTH TeMIIOB mpeoOpa3s0BaHua OpTraHOB Ip CMeHe Puc. 3. HepapnomepHocTb TeMmoB 
YCAOBHM CyULeCTBOBAHUA UM KOMMeHCAaNHM (yHK- TPCOCPAL0R ee er Kany, 
HHH MO3BONAeT CUHTATb 3TH ABJICHHA 3aKOHO- De eens peace in 
MepHOCTAMU odmje6uvomorMueckoro 3HaAUeHHA. M? ,6—xeny R0K(poroBolt snuTenuii Be, 
Ha uccnefosaHHom MaTepHane Ham He yya- W7P#NoBA), o— caenas xmpKe, 2 
JOCb OTMCTHTh HM OMHOTO Ciy4ad CHHXPOHHOTO — CrpeaKanu rloxasaHo Hanpanuenue o7 
TipeoOpaso0BaHua OpraHoB OJHOM CHCTeMEI. HUA K Gomee creywamHsHpoBaHHOMy. 
; HepaBHomepuHocTb TeMnoB mpeoOpas0BaHHa 
| OpraHOB M KOMMeHCaluA PyHKUNH cayKaT OnO- | 

Joro-Moposoruyeckolt OCHOBOM sABJIeHHM SBpu- HM cTeHOOHONTHOCTH. Kommexca- 
Wve dyHKUMM OCTHTaeTcA aanTaluA «reHepaIH30BaHHbIX», IBOJIOMMOHHO 
NlepCneKTHBHEIX (OpM K KOHKPeTHbIM YCJIOBHAM CeTOAHAMHerO HA, 

HepaBromepHoctb TeMioB MpeoOpa3s0BaHiA OpraHOB M MpHHIMT KOMIMCHCa- 
WMH tYHKUHH MO CVIMeECTBY ABJIAIOTCH OTparKeHHeM Coulee OMe 3aKOHOMEPHO- 
CTH: IpHpofa myTem oTGopa cosfaer «coBepWeHHbIe» afanTaluu HanOovlee 9KO- 
HOMHBIM H KpaTKHM IlyTeM. 

f C MposBsieHvem HepaBHOMepHOCTH TeMIOB MpeodpasoBaHuA OpraHos B Upo- 

Wecce MpHcnoco6seHuA MOJMKHbI CUNTAThCA MOPPONOTUAX H, BOCOOeHHOCTH, Ma- 

Je€OHTOMOPHAX TPH CyKJeHHH O CTPpOeHHH OpraHu3sMa B WesOM Ha OCHOBAHHT 


M3y4YeHHA ero yacTeH UH pu MaseosKOMOrHyecKux PeKOHCTpyKUHAX. 
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Jloxaanmn AxagemMmun nayr CCCP 
1961. Tom 136, N 6 


PHSHOJOLH A 


A. HW. POMTBAK, WU. M. JEAABPHUIBHJIN u HW. K. TPOWMPHI3E 


MU3MEHEHHS CKPbITOrO NEPHOAA ABHFATEJIBHOW PEAKIMH 
B CBASH C ®PASAMH JbIXAHHA 


(II pedcmasneno axademurom H. C. Bepumaweuau 24 1X 1960) 


VisBecTHOo, 4YTO BpeMA peakIWHH Ha CTapTe y JaHHoro CNpHHTepa KoOuIeONeTCA 
B OOJIbINMX Mpesemax, pasMax KomeOaHui JocTuraet 0,1 cex. u Oomee. Y uUc- 
Cule]LyeMbIX MOBTOPHbIe H3MepeHHA CKpbITOrO MepHoka ABUTaTebHOM peakIMu 
ator, TIPH MpOWHX PaBHBIX YCJIOBHAX, TaKxKe PasHble BeEJMYMHbI, PasHHila MexK- 
LY MHHUMAJIbHDIM H MAKCHMaJIbHbIM 3HaYeHHAMHM JlocTuraeT 0,1—0,2 cex. Kak 
6yleT MOKa3aHO HWXKe, Ha OCHOBAHHM NaOopaTOpPHIX UCCIeLOBaHHH HaM y/la- 
JIOCb BLIACHUTh TO KpaliHelt Mepe OLHY M3 NPpH4MH ITOH H3MeHYMBOCTH BpeMeHH 
peakuHH. 

PervicTpHpoBaJIMCb CKpbITbIM NepHoL ABHraTeJIbHOH peaKUHH, JbIXaTeJIbHBIe 
JIBUXKeCHUA PpyAHOu KeTKH HW QOL. Iloce npelynpexyesua (KpaTKOBpemMeHHOro 
IpepbIBaHHA 3BYKAa, CJIYKMBUUIETO AIA S3BYKOMACKMPOBKH) WIM Oe3 Hero 3axKH- 
rajlacb HEOHOBAA Jamia B MATOBOM Wape OobIoro WHaMeTpa; B OTBET HA STOT 
CHrHasl HccehyeMble OTMyCKaH KOU HIM, B APYFux ciysaax, HakKMMaJM Ha 
Hero (He BbIKJIOUaA STHM CBeT); pasqpaxkeHve HAHOCHJIOCb B pasHble (asbl IpI- 
xXaTebHoro wHKIa. M3ysanacb 9eKTpH¥ecKad AKTHBHOCTb 3aTbIJIONHO-TeMEH- 
Holi (astbcpa-pHTM) HW WeHTpabHOM (poanHAMyecku puTM) oOsacTeH. B aHHbIi 
ONbITHBIM JI@Hb MpOH3BOANOCb He Ooslee 20 mpo6 c MHTepBalaMH He MeHee 
30 cek. AHaJIOrHUHbIe OMbITHI ObIJIM MpOM3BeeHbI B 3BYKOHEMPOHHILaeMOH Kamepe 
C H3y4eHHeM CKpbITOrO NepHoa ABuraTesbHOK peakKUMH Ha 3BYKOBOe pa3spa- 
weHHe. QOL, bixXaHve, CKPbITHIH MepHoy ABUraTesbHOH peakIHH perucTpupo- 
BaIHCb B OMHUX CJyyaAx C NOMOMbIO ocuuNorpapa MIIO-2, B apyrux —c 
MOMOMLbIO JJIeKTpoIHuedasorpada Tuna AsmbBap. 

Kak M3BeCTHO, BeJIM4HMHA CKPbITOrO Nepvoka ABUraTebHOM peaKUMH 3aBH- 
CUT OT HHTCHCHBHOCTH CHFHaJIbHOrO pa3sqpaxkeHua. B OHOM M3 OMNbITOB BpeMA 
peak B CpeqHeM paBHAJIOCb pH MasiIoh MHTeHCMBHOCTH cBeTa 740 mcek., 
IIpH HECKOJIbKO Oovlee APKoOM cBeTe 500 MceK., IPH CpaBHHTebHO CHJIbHOM CBeTe 
180 mcex. [Ip mpounx paBHbIx yCJIOBHAX NOBTOPHbIe H3MepeHHA CKpbITOrO Te- 
pHola WaT pasHble BeJIMYHHbI; pasHila MEKLY MAHUMAJIbHbIMA MH MAKCHMAJIb- 
HbIMH 3Ha4YeCHHAMM OOBIUHO ObLIa TeM Goble, YeM CaGee GbIIO CBeETOBOe pasapa- 
»*KeHHe. Hanpumep, B OXHOM OMbiTe pv cla6om cBeTe OHA CocTaBAa 270 MceK., 
IIpH HeCKOJIbKO Oovlee ApKom cBeTe 200 MceK., HPH OTHOCHTEIbHO CHJIbHOM CBe- 
Te 100 mcex. Oka3alocb, 4TO STH KONeGAHHA BeEIM4MH CKpPbITOrO. MepHosa cBA- 
3aHbl Y MHOrHX Jove Cc TbIxXaHHem. he 

Ha puc. | npuBegxenbt pesybTaTbI ONpeesIeHHA CKPBITOTO MepHoma Ha cua- 
Ort (puc. 1 A) u Ha cumbHbI cBeT (puc. 1 5); B oO6oux cy4aax ObIIO 3aperucT- 
PHpOBaHO YMeHbIIeHve CKpbITOrO NepHosa BO BpemaA (ba3sbi Bloxa. B npaBon 
gactu puc. | A u B npupeyeubt cpequue, craTucTuyecku JocTOBepHble, BeMUH- 
Hbl CKPbITOrO MepHoswa, a TakxKe pasMaxH Mexy MHHUMAJIbHbIMA HW MAaKCHMAaJIb- 
HbIMH 3HAaYeHHAMM. CpeqHAA BeJIMYMHAa CKPbITOTO Mepwosa peakuu Ha caOblit 
CBeT BO BPCMA AbIXAaTeJIbHOM Nay3bl paBHAacb 406 Mcek., Ha dase BIOxa336 MceK:; 
CpeqHAA BeIMYHHA CKpbITOrO: Nepwowa peak Ha CHJIbHbIM cBeT paBHs- 
wach, COOTBETCTBeHHO, 198 nu 161 mMcek. Becbma noKa3aTeJIbHO, UTO He TOJIbKO 
CpeHve BeIMIMHE! CKPLITOO Mepvosa Ob MeHbINe Ha BUOXe, HO TO, YTO MHHH- 
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MaJIbHBIe SHAYCHUA CKPbITOrO Mepvoa (pekopy!) Ha6ofauCcb TObKO Ha BO- 
Xe HM HHKOrja He HaO0J auch BO BpeMA May3bl; MaKCUMAJIbHbIe Ke 3HAUeHUA 
CKPHITOrO MepHoya Opi Nomyueubl, KaK MpaBusio, IIpH onpesemeHuax ero BO 
BpeMA [bIXATebHOW May3bl; BO BpeMA BbIOXa BpeMA peakuuH Toxe OnlVIO 
Kopoye, 4EM BO BPeMA AbIXaTeJIbHOM TMay3bl. ) oY | 

CueqyeT OTMETHTD, 4TO B MepBble JHU OTMeUAa HC M3BPallleHHble OTHOIMeHHA— 
MeCHBUIMe BeJIMUMHbI BPeCMeCHH peaKUMH Ha JbIXaTebHOM May3e, Gombune — 
Ha BOxe M BHIOXe, HO PasHHlla B BeIM4MHAX ObiBala He3HayNTebHO;. 


Lat 
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500+ A _ 6 eh? 


' 


! )</MZ 


Puc. 1. U3menenus cKpsiroro nepvofa ABuraTeJbHOl peakIHH Ha 
CBeT B CBA3H Cc PasamuH AbIxaHuA. A u HB — cepa na kKaxKOM 
plcyHKe pesybTaTbI 6 noBTOpHEIX onpeyeseHui cKpbITOrO Te- 
pHofa wa ca6pli (A) u cuibHBI (5) cBeT; HHTepBabl MexLYy 
mpoOamu no 380 ceK.; B NpaBol yacTH KamKJOrO pucyHKa MpuBe- 
WeHbI CpefHHe CTaTHCTHYeCKH JOCTOBePHbie BeMYHHBI CKPbITOTO 
NepHofa peaKUHH BO BPeMA DbIXaTeJbHOM Maysbl M BOXa; mx — 
MAKCHM@JIbHbIe€, 771 — MMHHMAJIbHbIe 3HaYeHHA; OpyuHaTa — 
BpeMA, BEPXHAA KPHBaA — *a3bl JbIXaHHA: IpPAMbIe OTPeskKH — 
WbIXATEIbHbIe Nay3bl, ONyCKaHHe KpHBol — Box. B — onpere- 
JIGHHe CKPLITOrO TepHojla BO BpemsA Nlay3bI, J — TO %e BO BpemaA 
Byoxa, / — 3Byk 50 ry (3ByKoMacKupoBKa); 2 — O3T; 3 — mpi- 
xXaHve, BOX — OTKOHeHHe BBepx; 4 — OTMeTKA CBETOBOIO pas- 
Apamenua; 5 — OTMeTKa OTBETHOM peakuHH ; 6 — OTMeTKa Bpe- 
menu (20 mcex) 


Ilpu AauTebHbIx ompesesIeHHAX CKPbITOrO MepHoa paHo UM NO3,HO yTpa- 
YMBaaCh KaKaAd-IMOO CBA3b M@XKY BeJMYMHOM CKpbITOrO NepHosa u dasamu 
TbIXaHWA; pH STOM HauHHaNM pervCTpHpoBaTbCA upesBHIYaHHO OOVIbIIMe Be- 
JHUMHEI BpeMeHH peakuuv, a B OO!’ NOABAIHCb H3MeHCHUA, XapakTepHEle 
JIA COHJIMBOTO COCTOAHHA. 

Ilpu onpefenenuu cKpbiToro Nepvofsa ABHraTebHOH peakUMH Ha 3ByKOBOe 
pasapaxkenve Onlin mosyseHbl Take 2%Ke *akTbl. PesybTaT He M3MeHAJICA IPH 
H3Me€HEHMM XapakTepa JBUMFaTeJIbHOH peaKIUM: B OMHHX HCCNeLOBaHHAX peak- 
IMA 3aKsIOUaaCb B OTMYCKaHHU KJ0ua, B ApyrHX — B HamwKaTHM Ha KJIOU, 

Y wexkoroppix mopeii yKopovenue cKpbiToro Nepvoya HaOsMofaocb, Kak 
TIpaBusO, BO BpeMA AbIXATeJIbHOM Nay3bl, yAJIMHeHHe — BO BpeMA BOXa UH BbI- 
WloXa, HO PpasHHUbI B BeIMYMHAX CKPbITOrO NepHosa ObiIM He CTOb 3HAYHTEJIb- 
HBI, KaK B BbIMeOMNcaHHbIX clyyanx. I]pv MHOroKpaTHbIX NpoOax NOABAANACh 
TeHICHIMA K YKOpO¥eHMIO CKPbITOrO NepHoya Ha Boxe (HM BbIMOXe). 

Ham He yanocb ycTaHOBHTb Koppedaluu Mexkay Ol uM BesM4nHaMM CKpEI- 
TOFO Mepvoya ABUraTebHOM peakUMH, O YEM MOXKET CBUACTEMLCTBOBATb PHC. 1B 
u I, re BUAHO, YTO IPH OMMHAKOBOM XapakTepe IICKTPHYECKOH AKTMBHOCTH 
KOPbI BeJIMYMHLI CKPbITOTO MepHoa pasHble, BeMYMHbI CKpbiTOrO NepHoya B 
WaHHOM C/ly4ae MOXKHO MOCTABATb B CBASb TO/bKO C (asaMu [bIXaHUs. 

Bylo BEIACHeHO, YTO KOICOAHUA BPeMeHH peaKIMH B CBASH C (asaMH [[bIxXa- 
HUA He CBAZAHLI C LIYMOM OT IIpoxoxKeHuA BO3LyXa MO BEPXHHM [bIXaTCJIbHBIM 


TIYTAM. 
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KouleOaHua BpeMeHH PeaKIMM 3aBHCAT B OCHOBHOM He OT KoueOaHHii Bpe- 
MeHM MIpoBeeHuA adepeHTHIX HMIMYJIbCOB K Kope M 9tppepeHTHBIX OT KOpbI K 
‘MbILULaM, a OT KOvIeOaHuii «KOPTHKAJIbHOrO BPeMeHH», T. €. OT KOJeOaHHH Bpe- 
MeHH IeCHTPaIbHOM 3alepxKKH pH NpoBeeHHH BOSOYRTeHHA OT 3PHTebHOK 
o6acTH KOpbl K J{BuraTebHok (1). KoneOaHuaA BpeMeHH peakKIMH B CBA3H C 
(basaMM J{bIXaHHA OOYCJOBJIEHbI, OYeBHLHO, HePBHbIMM BJIMAHMAMM U3 [bIxa- 
TeJIbHOFO WeHTpa MposouroBatoro mosra. Mmnyvibcbl U3 AbIxXaTeJIbHOrO IeHTpa, 
uppaluupya Mo ceTeBHHOMY OOpasOBaHHIO0 CTBOJIa MO3ra, OKA3bIBalOT AKTHBH- 
pylomlee BJIMAHMe Ha Kopy Oo/bWIMxX Nomyutapuit (°). BmMecte c Tem OblJIo NoKa- 
3aHO, YTO BOZOyKTeHHe bIXATeJIbHOTO WeHTPa MOXKET B/MATb, OYCBHAHO TakxKe 
MOCPEACTBOM CeTeBHAHOTO OOpaso0BaHHA, Ha Hepesayy adiepeHTHbIX MMIMYJIbCOB, 
T. €. MOMKeT OOYCJIOBJHBATh YMeHbIUIeHHe HIM YBeJIMYeHHe KOJIMYeCTBA MMIYJIb- © 
COB, IIPHXOLAULUX B KOPy B OTBET Ha aHHoe NepudepHueckoe pasaqpaxenne (°). 
Kak TroBOpHocb, CKPbITbI MepHo ABuraTeJIbHOH peaKIMH B O4eHD OoVIbUION 
CTelNeHH 3aBHCHT OT HHTCHCHBHOCTH pa3fipaxKeHHA, T. e€. OT BeMYMHEI 3asma 
adcbepeHTHbIX HMITYJIbCOB. 


Tpy3HHCKHH Hay4HO-HCCieqOBaTebCKHH Tlocrynuio 
HHCTHTYT (H3HUeCKON ‘KyJbTYypbl 11 1X 1960 


IMTHPOBAHHAS JIUTEPATYPA 


1D. B. Lindsley, Reticular Formation of the Brain. Henry Ford Hospital Inter. 
national Symposium, Boston — Toronto, 1958, p. 513. * A. HW. Potr6ax, Coo6om- 
AH IpysCCP, 14, 361 (1953). % A. MW. Pot toax, T. JI. Bexasa, Kondep. mo sonpo- 
CaM SJIeEKTPOPH3HONOrHH HEpBHOH cucTembI. Ter ZoKa.. Kues, 1960. 
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PHSHOJOTHA 


B. Jl. WATYPOB 


OTE JIbI WEHTPAJIBHOM HEPBHOM CHCTEMBI, YUACTBYFOUIWE 
B PASBUTHN ABYX®A3HOPO PE®JIEKCA COCYJOB CKEJIETHOM 
‘ MYCK YJIATYPbI 


(II pedcmaeneno akademuxom B. H. Yeprueoeckum 20 VII 1960) 


PepiekTopHad peakilMa COCy0B KOHeYHOCTH, Ha6OLaeMaa BO BpeMA 9u1eK- 
TpHYeCKOrO pa3siparkeHHs acpPepeHTHBIX BOJIOKOH COMATHYeCKHX HepBOB (’, 
*, *), 4 TaKKe IPH XHMMUECKOM H TeNOBOM pa3_pax%KeHHH TKAHEBHIX pelenrTo- 

pos (°), MporeKaer B Be *a3bl: HayambHOe cyKeHNe COCYIOB CMeHAeTCH pacuIH- 
_ penuem. Ilocequee Bpipaxkaerca B TOPMOXKEHHH MMMYJIbCaMH B KOHCTPHKTOp- 
HBIX BOJIOKHAX, HHHEPBUPYIOWMX COCYfbI CKeeTHOH MYCKyJaTypbl (°). 

IlentpabHble cCTpyKTypbl, CMOCOOHBIC BbISBATh TOPMOXKCHHE Ba3sOMOTOPHOIi 
} MMITYJIbCaluu, OOHAPyKeHbI Ha Pa3JIMUHbIX YPOBHAX WeHTPasbHOl HepBHOl 
CHCTEMBI: B MOTOPHOH HM IIpeMOTOPHOM 30HaX KOPbI OOJIbUIMX TMOsyWapHi Mo3- 
| ra (°°), rumoranamyce nu cpequem mosre (4, 15, 4, 19), a rakxKe B Zempeccop- 
_ HOM OTjee 6yb6apHoro BagomoTOpHOrO ueHTpa (B. M. 1.) (17, 18, 7, 24, 6, 1), 

Hactosiee coo6ujenHe MOcBAULeHO BbIACHeHHMIO BOMpoca O TOM, Ha KaKOM 
YpOBHE Il. H. C. HAXOJATCA CTPyKTypbl, OOycJOBIMBaIOULHe TOPMO3SHYy!O (dba3y 
pe@eKTOPHOH peakWHH COCYMOB CKeJIeETHbIX MbBILIIIL. 

MeToyuxka. Y xkoweKk, HapKOTH3MpOBaHHbIX ypeTaHom (1 r/kKr) H xs0- 
panosov (0,03 r/kr), peructpupoBaiu pedieKTOpHble peakiHH COCyOB JIeBOH 
3af\H€H KOHEYHOCTH, HCMOb3yA MeTORUKy pesucrorpadun. Cocyfbl KOHeYHOCTH 
Tlepy3uHpoOBaiu cOOcTBeHHOH KPOBbIO %KHBOTHOFO TIPH MOMOULM CielMasIbHOro 
Hacoca (*), Mommep2xuBalolulero MHHYTHHIM pacXO KPOBM Ha MOCTOAHHOM yDpOB- 
He. B 3Tom cyly4ae aBeHHe, pasBuBalollleecA B O€MpeHHOK apTepHu, Ompene- 
JIAeTCH OObEMOM HarHeTaeMOH KPOBH HM THApaBJIMYeCKHM COMPOTHBJICHHeM CO- 
CyN0B KOHedHOCTH. CyxeHHe HIM pacliMpeHHe COCyOB MpMBOXHT, COOTBeT- 
CTB€HHO, K MOBBIINeHHIO WIM MOHMKeHMIO Tepdy3HoHHOrO jaBeHuA. Msmeue- 

_ HH€ ypOBHA nocmeqHero OTparKaeT HallpaBJeHHe HM CTeMeHb H3MeHEHHK COmpo- 
THBJICHHA COCyIOB. CBepTbIBaHHe KPOBH MIpeOTBpalllaiM BHYTPHBECHHDIM BBEsLe- 
Huem 7,5—10 mr/xr remapuua. AptepHabHoe JaBJeHHe PerucTpupoOBaiH pTyT- 
HbIM M@HOMETPOM B COHHOM apTepuu, bIXaHHe — yepes TpaxeaJIbHyl0 KaHIOJIO 
Kancynou Mapes. Ilepepesku cTBosia MO3sra OCYILeCTBIAIH C BEHTPpaJIbHOH CTO- 
_ pOHBI, Ha rpaHHe MOcTa C MpOMO/TOBaTbIM MOSTOM. 

Ilepepesky H remMuCceKIHIO CIHHHOrO MO3ra IIPOM3BORMJIM Ha yPOBHe BepX- 
HUX WleMHbIX cermeHToB. Iloce nepepeskH MO3roBOrO CTBOJIa WIM CIMHHOrO 
MO3ra XKHBOTHOE TepeBOAMOCh Ha HCKYCCTBEHHOE JIbIXaHHE. , 

Pasypaxkenne CTpyKTyp WeHTpaIbHOH M TepuHdepHuecKOH HeEPBHOH CHCTEMBI 
OCYILECTBIAIH MIpH MOMOMH OMMNONAPHBIX 9S/CKTPOROB NepeMeHHbIM TOKOM 
yacToToH 50 ru. Jia BEIKIOUCHHA J[BHraTeJIbHbIX peakIMH Mp pasipaxKeHHu 
_ CIMHHOTO MO3ra KHBOTHOMY BBOAMIN AHTHIMH. Bcero ObiI0 MpoBezeHO O4 OMbiTa, 

PesyabrarTh. Kak Buguo u3 puc. la, 6, y HapKOTH3HpOBaHHOrO 2KH- 
BOTHOFO C MHTAKTHOM I. H. C. 3JIEKTPHUeCKOE Pa3fparxKeHHE WCHTPaIbHOTO KOH- 
la MepepesaHHoro GovbilleSeploBoro HepBa BbISbIBAeT PedseKTOPHy!0 ean 
COCYJOB MPOTHBOMOOKHOM KOHEYHOCTH, MpOTeKatouly!lO B ABE cpaspl. Llocae 

JewepeOpanun (puc. /¢, 2) TO Ke pasyparkenue NPHBOAMT K TAKOMY 2Ke pecueK- 
| TOpHomy adiekty, T. €. HayabHoe cy#KeHHe COCyAOB CMeHACTCA HX pactlHpe- 
- HMeM. B HexoTopbix oMbiTax Moc1e MepepesKH CTBOWIa Mosra nya aah eee 
#pasa pedbrekca 3aMeTHO yCHJIMBalacb, KaK 9TO BUHO, HaMpuMep, Ha PHC. 16, ce. 
B apyrux onbirax OHa He H3MeHAJIACb WJIM HECKOJIbKO oc1a6eBaa. 
| Coxpanennve BasoqunAaATaTopHoH (pasbl pernoHapHOro ped tear 
“yemepeOpannn CBU[eTEbCTBYET O TOM, YTO TOPMOXKEHHE, BbISbIBAIOULCe ITY Se . 
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wlekca NocJIe HA3KOH 


He OOyCJIOBJIeCHO OTReIaMM I. H. C., JIe@KAaWLMMH BbILIe MposxosroBaToro MoO3— 
ra. CieqOBaTesIbHO, OHO BOSHHKaeT BCTpykTypax OysbOapHoro B. M. I. WJIH 
CNHHHOrO Mosra. 

Mmeromuecah B sMTepatype jaHupre (', 1°, 7°, 2) cBH_eTeIBCTBYIOT O TOM,. 
YTO Y MJICKOMMTAIOWLMX Ba3OMOTOPHbIe pedIeKcbl, pasBHBalOllHecaA IPH pasapa- 
XKeHHH adpPepeHTHbIX BOJIOKOH 
COMATHYeCCKHX HEPBOB, 3aMbI- 
KaloTCA Ha ypOBHE mpoouro- 
BaToro Mosra. 

JleHcTBUTeIbHO, H B Hallux 
ombitax uepes 1—2 uaca mocue 
Tlepepe3kH CIMHHOPO Mosra pe- 
JICKTOPHBI€ pasipaxkKeHHA He 
BbISbIBaJIM Ba3OMOTOPHBIX pe- 
cbaekcos (puc. 26, e). HesHaun- 
T@JIbHbIE H3Me€HeCHHA mMepdpy3u- 
OHHOrO JlaBJICHHA B cocyax 
KOH€YHOCTH HOCAT, MO-BHHMO- 
My, «CNOHTAHHbIM» XapakTep. 

30.cen Bo BCAKOM cJlyuae, HX TpyAHO 
Puc. 1. Jlenepe6pauna. Cpepxy sus: pesucrorpamma IJOJJaBINMMHMCA Y TOPO Ke 2KH- 
cocyfoB JleBoH 3aqHeli KOHeuHOCTH (mepdysHoHHoe BOTHOrO JO Tlepepe3skKH CIIMHHO- 


JlaBJleHHe); apTepHaIbHoe JaBuleHHe; TbIXaHHe; OTMETKA fo MO3ra (puc. 2a, 6). OqHaKo 


pasiparxKeHHA, OTMeTKA BPeMeHH. a,6 — pa3ip awkenhe pe3yJIbTaTbl 93THX OBITOB He 
ILeHTPaJIBHOTO KOHILa MpaBoro Ooubie6epLoBoro HepBa 


WO MepepesKu CTBONa Mosra; 6,2 — TO %Ke pasfpaxe- NOSBOMAIOT MCKJIOUMTb yaacTHe 
HHe Mocle Tepepe3KH CTBOJa Mo3ra Ba3OMOTOPHBIX HEHPOHOB CIIMH- 


Horo MO3ra B @OpMHpoBaHHH 
TOPMO3HON casbl pernonapHoro pedexca. Pay ganuprx (4, 17, *) nosBomstIoT 
MIpe€AMONOXKUTH, YUTO B COCTABE HHCXOAAUIMX Ba3OMOTOPHIX 3cpPepeHTHBIX Ty- 
TeH B OOKOBBIX CTONOaX CIMHHOTO MOsra COepxKaTCA BOJIOKHA, BbI3bIBAaIONLHe 
TOPMOMKeHHE IperaHrHOHAPHbIX HeHpOHOB. BO3MOxKHOCTb TOrO, YTO TOPMO*Ke- 
HH CBAZAHO C (pyHKIMeH STUX BOJIOKOH, OblJia MpOBepeHa RB OMbITax C pa3ypa- 
XKCHHEM Kay]aJIbHOrO KOHIa CNMHHOFO MOsra, Mepepe3saHHOro Ha YPOBHe BepXx- 
HAX WeHHbIX CErMeHTOB. 
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Puc. 2, Tlepepeska cnmHHoro mosra, Tlopayok 3anucu ToT Ke, ¥TO HM Ha puc. 1. 
a — e — To #Ke, YTO Ha puc. 1; 0, e — pasnpaxkenne KayfabHoro KoHIa mepe- 
pesaHHoro CMHHHOTO Mosra 


Kak BuO 43 KuMOrpamm (puc. 20), pa3paxxeHHe CIMHHOFO MO3ra BBI3bI- 
BaeT SHAYHTCJIbHOC Cy2KCHHE COCYOB KOHEYHOCTH H OOmLyIO rumepTensuio. IIpx 
Oolee TNTeENbHOH cTUMysANMH (puc. 2e) cywenwe cocyfOB KOHeyHOCTH 
oOMlat THNepTeHsuA ynepxKUBalOTCA B TeYeHHe BCero TepHoyla pasipaxkenusa. 
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OwHako _B OlblTax C epepesKoH cmMHHOrO Mosra, BCJICICTBHE HCKJIOUCHHA 
| STOHHYECKOM»> HMMYJIbCawMM B. M. Il., Mpo“cxo_uT peskoe MayeHHe apTepHasb- 
' Horo JaBeHHA M paciiiupenne cocyyoB KonequocTH, Tlostomy B cnennabHBIx 
_ OMEITAX MPOWSBOMMaACh Mepepeska TOKO OLHOTi (paBoli) MOJOBMHI CIMHHOrO 
_ Mosra. Toye cocyjoB seBoi s3ayqueli KoNeuHocTH mocwe TakOH mMepepesKu 
OTKJIOHAJICA OT HCXONHOrO ypOBHA He3HauNTeIbHO. TaKkaa (bopMa skcmepuMeH- 
Ta NOSBOMACT CPaBHUTb pe*JeKTOPHBIe peakIMH COCyLOB KOHeYHOCTH C peaxk- 
HHAMH, PasBUBaroulMMHCA TIpH MpAMOM pa3qpaxKenuu asdxbepenTHplx myTen. 
Kak u B MIpenbityikeH CepH OMbITOB, pasipakKenue KaylaibHOrO KOHILA 
TepepesanHOW MOOBHHbI CNMHHOrO Mosra, T. e. pa3ipaxeHne ero acpdep ext- 

| HBIX TyTeH (puc. 3d), BbIsEIBaeT MLD Cy2KeHHe COcyyOB KOHeyHOCTH. B oran- 


uHe OT STOTO, pa3syqpaxkenne KPaHHaJIbHOTO KOHILa mlep epe3aHHoH MlOJIOBHHbI 
‘CHMHHOTO MOSra, T. e. 


pasyqpaxkenwe ero ad- 260 
(pepeHTHEIX IlyTelt (puc. 200 
- 30, 6), BbI3bIBaeT TH- 
IMGHy!0, JByxdasHyio 
peakWHto cocyyOB KO- 
_ HegHOCTH. OTviMdHe pe- 
pI€KTOPHOTO pa3ypa- 


Cc) 


180 


=, 


100 
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- YKCHHA OT pasa pakennA 200 

adepeuHTHbIX BOJIOKOH 160 

OCOOeHHO HarJiaJHO 00 

BHHO Mp comoctaBe- 
HMM puc. 3e u 30. 58 5024 48 S024 56 50eu| 28 50eu 


B 9TOM Culyuae pas- 

Ap a*#KCHHE HACXOJALLC- 

FO Ba3sOMOTOPHOrO NY- pyc. 3. Temucekuna cnuHHoro mosra. TlopaqoK 3amucH TOT xe, 

ane (pue. 3e) MpOH3BO- uto Ha puc. | w 2 (AcKNONeHa 3anHCh AbIXaHHA). a, 2 — pasapa- 

JIMJIOCb OTHOCHTeEIbHO > %XeHHe KayAaJIbHOro H 6, 6 — KpaHMasIbHOrO Kona MepepesaHHolt 

paso MOJOBMHbI CIHHHOrO Mosra; O — pa3—paxKeHve 1eHT- 

see: aes oe paJIbHOrO KOHIa 3ayHero BTOpOro (paBoro) WeHOrO KopellKa 
Cy KeHH ya - 


HE€UHOCTH M0 CBOeH BeJIMYHHE COMOCTABUMO C KOHCTpUKTOPHOH (bason perHOuapHoro 
pebmekca, pa3BuBatolllerocad Np pa3lpaxKeHHu WeHTpabHOrO KOHILa Broporo 
mewHoro 3aqHero Kopellka (puc. 30). OqHakO TOpMO3HaA (basa pasBUBaeTcH 
JIMMIb Mpv pedsIeKTOPHOM pasqpaxKeHun. 

Takum O6pas0m, TOPMOx*KeHHe, OOYCJIOBIMBAaIOMee PaclIMpeHue COCYAOB cKe- 
JI€THBIX MBI, BOSHHKaeT Ha YpOBHE NposouroBatToro mosra. Ha 3ToM yposue, 
Kak H3BeCTHO, paciojiOxKeH B. M. Wl. C erO ABYMsA OTeaMH — MpeccopHEIM H 
JlempeccopHbimM. Suayenve STHX OTIEOB B pasBUTHM TOpMO3sHOH (asbI perHo- 
HapHoro pedbieKca OblIO BEISCHEHO B 3aKJIOUMTEbHOM CPU ONbITOB C BbIKJIIO- 
YeHHeM JelpeccopHoro oTyela B. M. UW. BbikmoveHnne nempeccopHoro orjesa 
JlocTuramoch WHBeKWHell B ero O6macTb 0,1—0,2 cm® 96 STHOBOrO CIMpTa. 
TouKkasd ura Wnpula BBOAUMACb Ha rlyOuHy 3—4 MM OT BCHTPaJIbHOH MOBepXx- 
_ HOCTH TIpoyouroBaToro Mosra cmpaBa M CwleBa OT CpefHeH JIMHuM (Ha !|—2 mm) 
‘vw Ha paccTrosHun 6—7 MM B KayJlaJIbHOM HallpaBeHuH OT ypOBHA Caemoro 
—orsepctua. IlockombKy B 3TOM y4acTKe IIpOROMrOBaTOLO MOSra IpOuCXOZHT SaMEI; 

KaHve peseKCOB C aOpTasIbHOM HM CHHOKAPOTHAHbIX OapopelenTOpHBIX 30H (**,°, 
13, 22), MOJHOTA BbIKJIOUCHHA STOO OTACa KOHTPOMMpOBaach MO COCTOSHHIO 
pedbeKcoB c KapOTMHEIX CHHYCOB. C sTOM WebIO KapoTHAHbIe CHHyCbI Nepdy- 
SMpOBaH COOCTBeHHOH KPOBbIO 2KMBOTHOTO Tp MOMOIIM Hacoca. Tlospmuas 
WlaBleHHe B KaPOTHJHbIX CHHyCaX yBeMYeHHeM MHHYyTHOTO COBeMa HarHerae- 
MOH KpOBM (B HEKOTOPBIX OMbITAX 3axKATHEM OTXOMAILUX OT CHHyCca apTepui), 
BbISbIBAJIH JenpeccopHbI peieKc. 
Kak BuqHO 43 TIpHBOAHMOM KHMOrpaMMbl (puc. 4a), MoBbllieHHe nepdy- 
3H0HHOFO JlaBJICHUA B KapOTUHEIX CHHYCAaX BbISbIBAeT petpeKTOPHOe pacmH- 
"penne COCyOB KOHCYHOCTH HW NOHW2KeHHe apTepHasbHOrO AaBJeHHs. Pasypa- 
“oKeHMe LeHTpabHoro KOHIa OombuleOepmoBorO HepBa OHOH KOHeYHOCTH 
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(puc. 46) BbIsEIBaeT AByxX*asHy!0 peAeKTOPHy!0 PeakUHIO COCYOB ipyrou KoO- 
HeEwYHOCTH . 

Tlocne MHBeKUMM 3THIOBOrO cnupTa B OOaCTh elpeccopHoro oTyeua 
B. M. IL. 3H@UHTEIbHOe MOBbIMIeHHeE aBIEHHA B KapOTHHbIX CHHyCaX HE BBI- 
3p1Baer Goslee JenpeccopHoro pedleKca (puc. 46). QTO CBUeTeEMbCTByeT O paspy- 
CHUM ICHTPaJIbHbIX CTPYKTYP, OCYMLECTB/IAIOULAX peNeKCbl C CHHYCHBIX 
aOpTaJIbHOrO OapOpellenTOPHbIX 3OH. 

Tem He MeHee, 371eKTpHuecKOe pa3s—paxenue OonbiulebepyoBoro HepBa 
(puc. 42) BbISbIBaeT AByX(PasHbI Pe*seKc COCyOB KOHEYHOCTH, NPHYeM TOPMO3- 
Has (aga asToro peibieKca He u3MeHAeTCA. TlopropHoe pasqparxKeHHe Mpomos- 
*KaeT BbI3LIBATb JBYX(pasHbI perHoHapHbIM pedeKc, a NOBbIMeHHe mlep@by3Hou- 
HOFO JlaBICHHA B KAPOTHLHBIX cHHycax (puc. 4e) ocTaeTca 6e3 odcpexTa. 


Puc. 4. BriksiouenHe fempeccopHoro 
oTfeta OysbOapHoro B. M. W. Cpepxy 
BHH3: mepdy3HOHHOe aBJeHHe B Ka- 
POTHAHBIX CHHyCax; mMepdy3sHoHHoe 
aBJleHHe COCYOB JIeBOH 3aqHel KO- 
HeYHOCTH; apTepHaIbHoe aBseHHe; 
OTMETKa pa3paxKeHHA; OTMeTKA Bpe- 
MeHH. @ — MOBbIMeHue Tepdy3HOu- 
HOrO JaBJeHHA B CHHyCaxX JO HHbeK- 
I[HH 9THIOBOrO CnupTa; O — pa3ypa- 
*KeHHe MpaBoro 6ovlbwedepoBoro 
HepBa; @ — TIOBbIMeHHe Tepdy3Hou- 
Horo jaBIeHHA B CHHYyCaxX mocue 
HHBeKUMA CHHpTa B JenpeccopHbli 
oTfel; 2, 0 — pa3qpaxenve nmpaBoro 
Oolbule6epmoBOro HepBa mocwle pa3- 
pylleHHa jfempeccopHoro orTjela 
B. M. I.; @— KOHTPOJIbHOe MOBBI- 
meHHe Tepdy3HOHHOrO aBJleHHA B 
CHHYyCcax 


Takum 06pa30M, NpWBeeHHbIe JaHHbIe NO3BOJIAIOT YTBepKaTb, YTO TOPMO- 
*KeHHe, OOYCOBINBAIOMNLee THAATATOPHY!O (asy pedbieKcOB COCyOB CKeJIeTHbIX 
MBI, Pa3BHBaeTCH B IpeccopHoM oTZe7e OybOapHoro B. M. wu. M13 sToro cae- 
IyeT, UTO B 3TOM OTE HMEWTCA JJIEMCHTHI, KOTOPbIe IIpH CHJIbHBIX pedbeKTOp- 
HbIX Ppa3paxkeHHAX TOPMO3AT HelHpOHbI, OOecMeyNBaloulve «TOHHYECKYIO» UM- 
IlyJIbCallMi0 B Ba3OMOTOPHbIX BOJIOKHAX COCYJOB CKeeTHOH MYCKyJlaTypbI. 


VYWuctuTyT HOpMaJIbHOM H MaToJorMueckoH u3sHoOrHu Iloctynuuio 
AkajleMHH MeHIMMHCKHX HayK CCCP 18 VII 1960 
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CUCTEMATHYUECKHH YKA3ATEJb 


I. MATEMATHKA 


TY. B. Bayanan. Ycnosue pa3m0xumocru 
@yHKUHi B KBasMCTeNeHHOH pay B OC- 
HOBHOM TipoMexKyTKe . ... . 

di. A. Pypesuy. O Oasuce B upoctpauicrae 
aOcTpakTHBIX (yHKUHi . 

iB. ®. Apauenko. O 3aqaue Kou yaa 
KBa3HJIMHCHHBIX CHCTeEM . . . 

Jlioumuna Keanu. O Baoxwenuu B ‘EA 
HEKOTOPbIX MOHOTOHHBIX OO6pa30B E% 

Ji. A. Kusuctux. O6 ofHolt Moqudukannu 
HTepaluMOHHOTO MeTOa C MHHMMAaVIb- 
HbIMH He€BA3KAMH JIA pelieHuaA He- 
JIHHCHHBIX OepaTOpHbIX YypaBHeHHl 

-B. H.  Ky6naHoscxas. O HexkorToppix 
aJiropH@Max WIA pelieHHH MNOHOH 
TIpOGJIeMbI COOCTBeHHBIX 3HAaYeHHH . 

WM. C. Kykaec u A. M. Cyspuraes. O606- 
UeHHBI MeTOR MpomMepa. .. . 

‘B. B. Pycanos. O peuleHuu cuctem pas- 
HOCTHBIX ypaBHeHH ........ 

C. H. Cayrun. GactuaHo ynopajouennpte 
Tonmosoruyeckue rpyibl . . ‘ 

T. JI. Xaparameua. Upuauun MaKCH- 
MyMa B TeOPHH ONTHMaJIbHBIX Mpo- 
weccoOB ¢ 3aMa3qbiIBaHHeM . . 

A. C. iWlsapy. Tomoronuyeckaa qBoit- 
-CTBCHHOCTS JIA MpocrpaHcTB ¢ rpyli- 
“moh omepaTopos . . oS ads 

iC. A. Auapnep. O npHOnmwKeHUH “auauin- 
THYeCKUX *yHKUHH B CpesHeM M0 OO- 

SiaCTWOMMEty HP ee ee 
lr. B. Baganan. Ycnosue pa3slox%Kumoctu 
(yHKUHH B KBa3HCTeMeHHOM pA BHE 

' OCHOBHOTO IipoMexKyTKka ..... - 

IC. K. Poxyxos. O neequucTBeHHOM «pa3- 

| Ma3bIBaHHH») paspbIBOB B pellleHHsAX 

| KBa3HJIMHEHHBIX CHCTeM .....- - 

IB. WH. Keranos. Kpaepaa 3aqaua Aa 
ypaBHeHHA CMelaHHOrO THMa BbICWIerO 

BQOUMEK AME se 

\\a. u. Kaneab. O HeKOTOpBIX 3ayjauax 
ypaBHeHuli TeopHH ropeHHA . .. .- 

A. ®. Jlaspux. Ouncne mpoctsix uncedl 
k-O1M3HeLOB, JeKAWIHX Ha OTpe3ske 
BeavwanHow WIMHBE . . . . « + + = 
- Jl. Makcumos. O6obuenne crpyKTyp- 
“Holt (opMyAbl WIA BbITYKIbIX Oj 
HOJIMCTHBIX PY HKUMH Ha cy ¥ait MHOro- 
CBA3HOH KpyropoH oOmacTH . . - 
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B. MW. Cemsanuctaii. Ognopogupie (pyH- 
KIMH HM HeKOTOpbie 3afa4un MHTerpasb- 
HOH TeOMeTpHH B MpocTpaHcTBax Mo- 
CTOAHHOM KPHBHSHEI 2. 5 2. es 

Nl. E. CoOonesckuit. O sokambHot u 
HeJOKaJIbHOH TeOpeMe CyllecTBOBaHMA 
Ait HefMHEHHBIX MapaOommueckHx 
ypaBHeHHi BTOporo nopamka ... 

A. K. Payyees. O rpymne Kaccos 7uBH- 
30pOB Ha HeKOTOPHIX asmreOpanue- 
CKHX KDPHBBIX . 4 sain Sei 

C. A. Uynuxun. O06 HueKcuamax KOHeU- 
HEX UPYIUe ese oe Spits 

A. C. Wisapy. O HEKOTOpBIX OHATHAX, 
CBA3AHHbIX C MOHATHEM pOjla paccs0eH- 
HOLO WPOCIPANCTBA ms) -.  . Sow weal ne 

C. Jl. Jigenbman u C. JI. Wesacnuien. 
O sagaue Konuru 21a OHOrO Kmacca He- 
JIMHeMHBIX MapaGomMueckuxX  CHCTeM 

JI. A. AviszenGepr. IlpoctpanctBa dyHK- 
Wu, ananuTHueckux B (p, q)- ae 
TOBbIX OOJaACTAX . é 

A. JI. Anexcees. O06 oco6oM. HuTerpasb- 
HOM ypaBHeHHH Ha KOHType 43 KwJac- 
Gaines Pi aha Mea eo alata 

9. A. Acanysuiunt. O npusuaKax CxOJN- 
MOCTH KpaTHBIX PAJOB C MOMOMKUTEIb- 
HEIMMPOMUICH AMES eye. teks ele mena ee 

H. J]. Beegenckaa. [Ipumep HeequHcTBeH- 
HOCTH OO06uleHHOrO pelleHHA KBasH- 
JIMHe€HHOH CHCTeMbI ypaBHeHHH .. . 

E. B. Bya. O equuctBenuoctn Mpeycran- 
JIGHHA HEKOTOPBIX KIAaCCOB TMOOAH- 
TEJIbHO OMNpeeeHHEIX OOOOMLEHHBIX 
PYHKIM Ms es ee a ere eas naa 

B. Il. Ussun uv B. A. Cononnukos. 
O HeKOTOpEIX CBOKCTBaX JHpepenun- 
pyeMbIx (byHKWMH MHOTHX MepeMeHHbIX 

K. Kepumos. K Teopuu pa3pbiBHbix 
BapHalHOHHBIX 3ayay C MOABHXKHBIMU 
KOHIaMHM B MpocTpaHcTBe . ; 

C. UH. Moxoxaes. Anasor metoya Umunra 
JIA HeMHeMHOTO ypaBHeHHWA .. . 

A. VT. Cunan. Teogesnueckue noroKu Ha 
KOMMaKTHbIX TIOBepXHOCTAX  OTpHIla- 
T@JIbHOH KPHBH3HBI . . . : 

b. A. Cy66oropcKkaa. O peanwgauun J 
HeMHBbIX (yHKUMM ‘Popmys aMH B OasHce 
NY ARMs ast wench eee " 
WM. A. Yernc. Teopema Tana ®parmena— 
Ponienen JIA TAPMOHHYECKHX PyHK- 
uu B MpxAMOYrOJbHOM UMIHHEpe 


301 


304 


HM. B. Tupcanos. Munumakcuble 3aj,aun 
B TeOpHH pHdpdy3SHOHHEIX MpOMeccoB 
B. M. Tayurxos. AOcTpakTuple aBTOMaTHl 
H pa30veHHe CBOOOJHBIX NoOyrpyni 
b. M. Typesuy. SuTpomua moToKa OpH- 
VU Gs SMe ond ed od) oo io 
B. A. Kongapatpes. O paspelliMMocTu 
NepBOH KpaeBOl 3aauH [WIA SJIJIMMTH- 
ueCKHX YpaBHeHHH .. ....-- = 
H. M. Ocruany. K reoMerpui n-MepHoit 
nlopepxHoctu (2 n-1)-mepHoro Mpo- 
eKTHBHOrO MpocTpaHcTBa . ... - 
B. FP. TapHonoupckui. Sajaua paccen- 
BaHHA JIA pasHOCTHOTO ypaBHeHHA 
Uj. Anjo (Tsuyoshi And6). O HekoTo- 
PHIX KJaccaxX BBINyKIBX dyHKunit 
HO. M. Bepesanckuh. OHO o6obmleHHe 
MHOrOMepHoli TeopemMpt Boxuepa . 
B. P. Baitx6epr. Acumntoruka dbyHKuHit 
[puna waa ypaBHenuli Codolepa — 
TanpiepHals pric aencntc meget me 
A. B. Ku6enko. K Teopuu OObIKHOBeH- 
HEIX udcepeHinalbHEIX ypaBHeHHit 
B OaHaXOBbIX IIPOCTpaHCTBaX . « « - 
A. FO. Jlepun. O guddepenunaibHbix 
CBOlWCcTBax (byHKiu [pHHa MHOPOTO- 
yueuHOH KpaeBoHw 3ayauw . ...- 
IT. A. Menmepsxos. O HOBBIX 93KCTpe- 
MAJIbHEIX IpOOIeMaX ..,.... .« 
A. M. Mouuanos. Pasnentenue BuxKeHnlt 
Hi aCHMMNTOTHYCCKHE MeTOAbI B TeOpHu 
H@JIMHe€HHBIX KONeOAaHHH . . . « - 
E. C. Ca6unnna. O sagaue Koum aa 
ypaBHeHux HeCTalNOHapHOn uJb- 
TpaluH ra3a C MHOTHMH MpOcTpaHct- 
BeHHbIMH TI@p€MeHHBIMH . .... - 
B. A. Creuenko. K-mpaBuJIbHbIe KO- 
HYCH).stuc oe gem MRIS (amen 
I. A. Beccemepruprx. O nopeyeHuH m0- 
TipaBOK B HEKOTOpbIX MeTOAax MpHosu- 
7KeHHOTO BEIYHCIICHHA TpaHHll, CMeKTpa 
CaMOCONMpsA2KeHHOTO OMepaTopa. . . 
FO. T. Bopucosuy. Cua6aa Tononorua u 
TlepHoquyeckue pewieHua puddepex- 
IHaIbHBIX ypaBHeHHH .. .. .. 
Tynop Tana (Tudor Ganea). Onenka 
cBepXy Ia kateropuu  Jlrocrep- 
Huka — IllHupembMaH . . .... - 
®. Jl. Taxos u B. WH. Cmaruna. Ucxuto- 
WHTeIbHBIe CilyuaH WHTerpadibHbIx 
ypaBHeHHi THMa CBepTKH HM ypaBHe- 
HAH ep BOKOs pO aun en 
C. K. Ponynos. I[pumep neequncrBenHo- 
CTH WIA HeIMHeHHOH tapadouluue- 
CKO (CHCTCMEI Oi pun Eem-/ite oe 
H. B. Esumos. Koppektuocth Teopemst 
T'uap6epta o nopepxHoctTsx mocTosH- 
HOH OTpHIlaTeIbHOH KPHBM3HbI . . 
JI. W. Kamerun. O6 ycroiuupoctu pas3- 
HOCTHBIX MapaOolMyecKHX ypaBHeHUlt 
C. P. Koranoscknit. O6 onHom o6mlemM 


MeToye mou yueHua CTpyKTy pHBIX 
XapakTepHCTHK akKCHOMATH3HpyeMbIx 
KJIaccOB 


O ee o «2. *e o 6ye Miele 


O. B. Capmanos. O cpolictpax JByMep- 
HOH IWIOTHOCTH, ONpesesmronlei cra- 
UMOHAapHbIii MapKOBCKHH Mpomecc . 

5. B. Wa6ar. K nonatuto mpousBoguoti 
CMCTeMbI B CMpICJiIe M. A. JlaspeHTbeBa 

10. H. Waxos. O npu6nuxexnom peute- 
HHH ypapuennH Bonstepa II poya 
METOJOM uTepalni . 
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IT. KHBEPHETHKA H TEOPHA 
| PET Y/JIHPOBAHHA 


r. H. Mospapos. KauectBeHHpllt anamu3 
SJIeEKTpH¥eCKHX CXe€M C KOHEYHBIMH 
TIPOBOAHMOCTAMH TIpH MOMOMH TeO- 
PUM KYMYJATHBHBIX ceTeli ruin & 

3. HW. Heunnopyk. O cuoxwHocTH cymep- 
NOSHIUHH B OasHcax, COfepxKallluxX He- 
TPHBHAJbHbIe MHEMHbIe POPMy VII C Hy- 
{EBEIMEN BECAMU™. "a mraie (sn Ctemnne 

B. B. Kasaxesny u A. II. KOpkesuy. 06 
yJIyulleHHH KauvecTBa SKCTPeMaJBHOTO 
peryJIMpOBaHHA HHepIHOHHBIX OObeK- 
TOB Mp HaIHYHH BOSMYIeHHH . . 

O. B. Jiynanos. O peasmusanun dyHK- 
Wu areOpbi JorHku (opMyamu or- 
panuueHHoi rtyOuHbl B Oasuce &, \V,~ 

B. JI. Mypcknii. O6 SKBMBAaeCHTHBIX 
mpeoOpas0BaHHAx KOHTAKTHO-BeH- 
THIIBHEIX) CXEM) 6 <'m 0 sues ee 

Il. WH. Unnaes. O6 ofHom cmoco6e onpe- 


JeeHHA TepeaTOUHBIX MaTPHUHbIX 
@yHKUHH MHOTOKOHTYpHBIX aBTOMa- 
THUCCKHK CHCTEM . 0 ge ce oa 


Il]. MEXAHHKA 


M. A. Kyutyas. O6 ycroiiunsoctu BbI- 
HYKJeCHHBIX KOIeOaHHH B aBTOBpa- 
INMATCJIBHBIX CHCTCEMAX . .«... - 


IV. THHPOMEXAHHKA 


Bb. H. Jjaspigos. K cratrucruyeckoli u- 
HaMHKe HeCxKHMaeMOH TypOyJIeHTHOM 
KUIKOCTHUAY gil Cee nau ete 

A. W. Cexepx-3enpkosny. K Teopun 
CBOOOJHBIX KOHeEYHBIX KOeOaHHH T0- 
BepXHOCTH pa3fela JByX HeorpaHH- 
YeCHHBIX THIKEIBIX 2KHKOCTeM pas- 
HAGE BERMONUOSKS:) 5 oO im GO A 0 on 

P. HW. Cosoyxun. O My3bipbKOBOM Me- 
XaHH3Me yflapHOro  BOCIWIaMeHeHUA 
Bi, 2KUIKOCTM, “80. kates. Hole semictee 

B. H. FOnopuy. Il]uockue HecTaluouap- 
HbIe JBWOKeHHA HeaIbHOM HeCxKMMae- 
MOM 3KHAKOCTH, .) sulereeeienneniemtsd oot 

B. A. CxpunkuH. O6 ofHOM Kulacce aB- 
TOMOJCJIBHLIX JBHXKCHHM YJIbTpape- 
WATHBUCTCKOLO! Lhasa.) «) aoe en ene 

B. HW. Hapuyes. O uactote o6pas0paHua 
KaBHTallHOHHBIX KaBepH B TypOyJleHT- 
HBIX MOPpaHHUHBIX COAX HM CIYTHBIX 
TCUCHHAX, Lkewigod Shear sere 

H. HW. Moupcxunii u UH. T. Wise. O06 asto- 
MOJeJIbHBIX PeWICHHAX ypaBHeHMH Jla- 
MHHapHoro MorpaHHuHoro CJlOx B 
MarHHTHOH THypOMMHaMHKe .... . 

A. E. Sxy6enxo. Jipuxennve c I0- 
CKHMH BOJIHAMH HeC?%KHMaeMOH MIpoOBo- 
ale XKHAKOCTH pH yueTe 9JeKT- 
POMATHHTHOTO H3yueHHA . .. .- 


V. ACTPOHOMHA 


M. A. Kawkai, T. A. Hcmana-3ane u 
B. HW. Aanes. MaruuTHbie cCBOMCTBAa 
SApAbIMIMHCKOTO 2KeJlesHOrO § MeTEO- 
DATAIM | ey SE ROCE Mie ss siete Deel 

lr. A. Typ3aqan. Bo3moxnoctb Ha6st0- 
JICHHA Ta3OBbIX TYMAHMOCTeH B JIMHHM 
NET EIE ARCH. og me CREME Sas we 
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1047 
1054 


1310: 
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VI. TEOPHA YIIPYTOCTH 


i Hy M. Kypuimu. Ycroiiunsocts naue- 
eH Kpbila Ip Harpese . 


313 


VT. MATEMATHYECKAA SH3HKA 


B. B. Cc6ones. JLuddbysusa H3J1y 4eHHuA 
B cpefe C 3epKaIbHO oTpaxaromteli 
rpauuueli . . eae 


VIII. CBH3HKA 


O. Jj. Bpnaap, H. A. Baacos, C. TM. Kanu- 
HHH H JI. C. Cokonop. Ceyenre peak- 
mun (n, 2n) na (C4, N¥4, O16 y F?9) 
B HHTeppae sHeprui 10—37 Mon 

Ban H-uw0 u ®. H. Cxpunos. Konuent- 
PalMOHHaA 3aBHCHMOCTb MarHuTHOii 
SKpaHuposKu sayep F!® 8 cucremax 

~ KHF,—H,0 nu KHF,— KF —H20 
_B. M. Bunoxypos u M. M. Sapunos. O 
' CHHeH OKpacke anaTuToB : 

H. A. flextap u B. C. Muxasenkos. 
BausaHne TemmepaTypbl Ha yrvoBy10 
KOppe@JIAWHIO Y-KBaHTOB, BO3HHKAalIO- 
WIHX Ip aHHHIHJAUHM MO3HTPOHOB Hi 
SJICKTPpOHOB B BHCMyTe . . 

HM. Il. 306 u A. ®. Wly6uenko. K teo- 

pun saddexta Moccbayspa 
' B. Yr. Kagpimescxui. K teopun auckper- 
HOrO MpocTpaHcTBa — BpeMeHH . 

Ban H-uro. Xumuyeckne cMelleHHA CHT- 
HaJIOB SAJepHOrO MaTHHTHOTO pe30o- 
HaHca @TOpa B HOHHBIX KpuCcTalmax 

JI. ®. Bepemarwy, A. A. Cemepyan, 
H. H. Kysnu uC. B. Monosa. M3mene- 
HHe€ 93Je€KTpHueCcKOTO COMpOTHBJeHHA 
HeEKOTOPBIX MeTA@JIJIOB JO JaBsleHust 
200 000 xI/cm? . . 

C. H. Bepuos, A. E. UynaKor, il. B. Ba- 
kysos, E. B. Fopuakos, 10. MW. Jloraues 
nu A. [. Huxkonaes. MHs3mepenna 
payualun MmpuH NomeTe TpeTbelt Koc- 

® MuMCCKOH paKeTHE . .-..-.-.-+ = 

E. Il. Tpuroppes, K. A. Tpomos, 
B. C. Jixenenos, B. 3soupcka, 
A. B. Sonotasun, M. Belic u Ban 
FOu-tou. Pacnaq yByxuacoporo 430- 
POUMMMEO I sss es ts 

A. A. Tpunéepr, C. P. Hosuxos u 
C. M. Paisxun. Hossiit sddext orpu- 
WaTeJIbHOK ee oe B Mar- 

_ HHTHOM Toye. . 

JI. B. Kuperckuii u B. A. Bypasuxnn. 
O nojspHocTu rpaHHil JOMeHOB B TOH- 
KHX (eppOMarHHTHBIX MWIeHKaX . . . 

JI. JI. Kpywmucknit « 1. WM. Wopsirun. 
Yuer koneGaTebHOK CTpyKTyPpbl ypOB- 
Hel SsIeKTpOHHOTO BOSOy2KeHHA MO- 
HekyJI B KBaHTOBOM TeOpHu pacces- 
HHA cBeTa . . tele hgah a ogc ae 

H. A. Nepduaoe, 3. HW. Cosospesa, 
P. A. ®usop u T. WH. XaeOnukos. 


O Tpofiom cnonTaHHOM jeJeHHH 
IOP EAAE OME sys "sc es’ ss e 
A. Tl. Komap, A. A. Bopo6besp 


_ B. A. Koposes. Hsmepenue cbayktya- 
Wu WOHH3aLLHM, MpoHsBOAUMOH -4a- 
CTHUaMM B aproHe. . 
©. ®. Jiureun u P. H. Mepconos. Tou: 
' Kast CTpykTypa cmeKTpoB MoromleHux 
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H dulyopecienuuH HeKOTOpHIX mnur- 
MeHTOB pH 77° K 

B. A. Mosuanos u B. PL. TenbKoscKnit. 
Hamenennve Kospunenta KatoxHoro 
PacnbWieHHA B 3aBHCHMOCTH OT yraa 
NlaweHHsl HOHOB Ha MMIMeHb . . 

WM. C. Crekoasuuxos uA. B. LKuaes. 
Hospre MaTepHaJIbI O PasBUTHH KaHasia 
JJIMHHOW =CKpEI ‘ 

JI. M. Bapxop u J. M. Camoiiaosuy. 
IIpospjienue sfepHeix smyabcuii 

- ®. Kosanes. Tlorenynanpupie dpyuK- 
aH MomleKy pita (CHs),SiCl,_, 
ic ie id BS A A 

HM. P. FOxnoscknit. te craTucTnueckolt 

T€OPHH CMelWIaHHbIX MOHHO-_uNMOIb- 

HBIX CHCTEM  B3aHMOJelCTBYIONNX 

MACTHIN frie Menara sence Ce ran te 


IX. TEXHHYECKAAT ®H3HKA 


B. Jl. Esyoxumor. Hanpapaenue cKkoub- 
2KCHHA WH HaKJeM MOBepxHOcTH . 

A. B. Kyaukos, B. TI. Ynxos u 
M. I. Apop. O6 oguom meroge uccae- 
JOBaHUA CIOKHBIX ACPHBIX peakinit 

M. Wl. Cmonmn un WM. Hz. Ppanuesn4. 
Ucceqopanue TemnepatypHod 3aBucu- 
MOCTH 9JIEKTpomepeHoca B  ciijlapax 
Ha  ocHOBe perrenEs MeTaJI- 
SOB” Petes : ‘ - 

M. 10. Basan m A. Tl. Jly6poscxuit. 
Hexotopbie Bompocsl ragpocraTuye- 
cKOrO MpeccoBaHuA MOpouKoB 

H. Jj. Mopryauc u_ 40. I. Kopuesoi. 
Hexotopnie CBOHCTBa 1esHeBow 
TWa3Mbl_ TepMOdeKTPOHHOTO mpeoo- 
pasopaTeia sHepruli 

B. T. Bopucos. Kpucrasamaauna ou- 
HapHoro§ CIlvlaBa_Ipii er i 
YCTOHUMBOCTH . 

H. M. Pocrosues u r. Y. Enucpanos. 
BuausHue MexaHnuecKNX CBOHCTB TBep- 
AIX Tel Ha CKOPOCTbh HX WHEEL AR ie 
KOBOH O6paOoTKH .. a Bie 

- M. Troruxos. O BINAHHM MexaHi- 
“‘ueckux HallpaxKeHUH Ha BTOPHYHYyIO 
SJIEKTPOHHYIO SMHCCHIO C OKHCH 6e- 
pHuaA . . 5 

b. C. Meryxos nA. 4. fOwun. "O Tenso- 
OOMeHe pH TeveHHH 2KHAKOFO MeTasa 
B JlaMHHapHOH H MepexoqHon o6sa- 
CTAX : “ 

E. A. @eoxrucrosa. “OnzirHoe oouapy- 
2KeHHe MaXOBCKOTO OTpaxKeHHA [e- 
TOHAILMOHHHIX BOJH B TBEPfOM B. B. 


X. FEO®H3HKA 


A. B. 3o0noTos. Hospie annie 0 TyH- 
rycckoh Katactpode 1908 r. .. . 
A. ©. Wsorosa, T. A. Ornesa 4 
H. Il. Cmupuosa. Ilpoduib serpa 
B NpuBowHOM coe Hay JlaqouwKcKHM 
o3epoMm. . F 
T. J. Mepenbman - C. HM. ‘Auucumos. 
O pacnpefeieHHH MIOTHOCTH 3aps- 
XKEHHBIX 4ACTHIL B MCTCOPHbIX CueqaXxX 
B. T. Hcromun. Moubi MarHua H Kalib- 
ua B BepxHeli aTmocdepe Seman 
A. H. Xpe6ros. BuyTpenuee Tero Hep- 
Tera3OHOCHBIX TWiowafeH ... » = « 
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Bb. K. Banapayse u YT. UW. Wenrenas. 
OcHOBHbIe HepTh .CTpyKTypbl’ 3eMHOH 


Kopp! Bomburoro Kaska3a M0 rpaBu- - 


Me€TPHYeCCKHM JlAHHBIM. «. «. . « « + 


XI. KPHCTAJJIOlPA®HA 


B. WH. Cumonos. Onpegesenne thas crpyk- 
TYPHBIX aMIWIMTY M3 MOMpuILMpO- 
BaHHOH (byHKWWH MMHMMaIn3allNn 

B. H. Poxaucxun uv B. JI. Hnaen6om. 
O ckKoNmueHHAX JuCIOKalHH B KpH- 
cTaax, Cofepkaulux MpumMecw . 


AIT. XHMHA 


hO. A. Anexcanypos, T. f. Bpusakuna u 
B. A. pee Oxkuch TpHoTHI- 
CBHHIa . .. 

A. fl. Baranop ui u. A. "Kopuryxos. Uc- 


cleqopaHHe OOMeHa STHJIbHbIMH pa- 
yukalamMu“ B cucteme AIl(C2H5)s— 
CeH;Br Hete ero MOkid: "5 
B. M. Byosun, K. C. Iyyesas, 
H. A.  Besnxkosa, P, Cysraxos, 


A. ®. Maara u A. JI. Merpos. [pous- 
BOJHbIe CHIAHOB C YyIJIeBOOPOAHbIMH 
MOCTHKaMH MexK]y aTOMaMH KpeMHHA. 
O nowumepusaunu 1, 1-qumMeruuicuH- 
KalMKJIONeHTaHa. . . . 

B. B. Tuasopa u H. H. KypHakor. Uc- 
culeqOBaHHe (asoBoro paBHOBeCHA B 
cucteme TisSn — Zr . 

B. M. Kpasyenko u H. C. ‘Tlacryxosa. 
JipowHpre  CcHCTeMbI By XKOJIbua- 


TbIX MOJIEKyJI C yuacTHeM THOHACp- 


TEMG Pes ect hs : see 

An Muxaspcxuii ui : Anna Mapxoscxas. 
J[ustus-Se-x1opcesenoocaret 

H. C. Huxonaes u E. f. WUnnoanros. 
CuHHTe3 KOMMJICKCHBIX @TOPHAOB LIe- 
CTHB@JICHTHOTO peHHA...... - 

H. K. Wurosuy. O6 ycrounpoctu xu0- 
PHAHBIX alMO-KOMMIeKCOB y 9/IeMeH- 
TOB 4eTBepTOrO Mepuoqa ..... . 

O. Bourex u Buxt. WH. Cnuupm. Bauanue 
OpraHHyeckoro pacTBOpHTeIA Ha pa3- 
JCJAIOWLY!O CMOCOOHOCTh -OKCHU30- 
MaCJIAHOH KHCJIOTHI . . 

¥O. fl. Eropos u E. JI. Jly6yx. ‘O mpune- 
HeHHM H.-K. CN€KTpOB B OOMaCTH Ba- 
JIGHTHBIX KoeGaHHH CH xk onpee- 
JIGCHMIO CTpOCHHA aJIKaHOB, apOMaTH- 
YeCKHX yruieBoqOpozoB uw coesquHeHH, 
cojepxKallux TreTepoaTOMH . 

J. C. Kyx, B. A. Kennen u H. A. Mo- 
KaTHN0.O BsanumMojelicTBuM wWukKore- 
KceHa C 7 Oe eer a30THOH 
KHCJIOTOH . . . 

JI. H. Komuccapora, ay Hu. ‘}Opanosa 1 ui 
B. E. Toromes. O cuytese uw TepMu- 
yecKOH yCTOHYMBOCTH AMTuspaTos 
OKCHHHTpaTOB WpKOHHuA u racdHHA 

B. K. Kycxos u [. ®. Be6Oux. Hosptit 
MeTO CHHTe3a OxCH aD aiPOCDEHOEHS 
KHCJIOT . . 

B. M. Muxaiiaos 1 B. A. Jlopoxos. Bop- 
OpraHMyeckHe coequHeHua. Kom- 
TWI€KCHbIe COe(MHEHHA Oopana Hu eHu- 
OopaHa C JM9THJIaMHHOM M HEKOTO- 
pble HX Mpeppawienux . . 

r. W. Hukuwnn, B. J. BopoGbes u 
A. Jl. Merpos. Cso6oquopaguKanp- 
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Hoe MpHcoeqHHeHHe CNHpTOB K akpH- 
OBO ~=KuUCHIOTe H ee MeTHIOBOMY 
atupy. Cunres Y-aKTOHOB ..... 


A. B. Hukxonaes u M. ITI. Muxaisosa. 


JivarpamMa 9KCTpaKiMH XJIOpHoro 


*Kelesa JHSTHIOBLIM 3qSpMpOM . . . 
O. A. Peyros u B. H. Coxonos. Payno- 


xpoMaTorpapux pTyTHOOpraHHuecKux 
COCIHHCHUM </kso lem cuts ecet: SRUToR Re cia 

A. H. Poynonos, T. B. Tasanaera, 
JI. H. UWuropuu u K. A. Kouewxkos. 
MeceneqopaHve CTpOeHHA KOMIWICKCOB 
JIMTHHOpraHHyeCKuX  COeAHHeEHMM C 
IIpOCTBIMH 3(HpaMH MeTOJOM HBO 
KpaCHBIX CIe€KTPOB . . 

M. ®. Beascxui, H. WH. ‘Wyitkan H 
lr. K. Bacnaesckan. [uypupopanue 
KapOouHJICcofepxKallux HpOu3sBoj- 
HbIX (pypaua. IIpespamlenue 2-alKuuJ- 


5-alluspypanos B 2,6-quaKusTeTpa- . 


PHIPONMPAaHEl ye waaay Geet ween EeNe 

A. B. Borganosa, M. ®. Ilocrakos- 
ckui u I. WH. Maornuxosa. Crepeoua- 
IipaBJIGHHble CHHTe3bI Ha OCHOBe jMalle- 
THJI€HAa HM M30MepHbIe MpespailledHst 
1,4-6uc-(apuiTHo)-6yTafueHoB-1,3 Hux 
IMCys1BOHOB oie 

A. K. Sequpora u A. E. Uuaos. Kuue- 
THKa HM MeCXaHH3M B3aMMOJeHCTBHA 
AJKMJIOB aJIOMHHHA c TasoreHuyjaMu 
THTaHa. . 

10. A. 3onoros u uw. nl. Aaumapuu. 
O wHekoToppIx Bompocax TeOpHH 9KC- 
TpaKIMM BHYTPHKOMILICKCHBIX —COe- 
WuHeHHH . . : 

A.W. Kuraiiropoackuit, 10. T. Crpy4Kos, 
lr. Ji. Asosu u M. A. Jlaspiyosa. Mc- 
cleqoBaHHe CTepHueCcKHX B3aHMOjel- 
CTBH B HEKOTOPEIX raJlOHJOMpous- 
BOMHBIX HaTasiwHa .. .... =. « 

M. Ji. Kuynanu, Jiu Uxu-roanp u 
B. B. UWlokuna. Mexanu3m mpucoesn- 
HeHHA XJIOpuCTOrO ofa K XJIOpTpH- 


(DTOPI TUS CHY a: aasee | Meal. ome deen 
- K. Kouerkos, A. SA. XopawH u 
A. ®. Boukos. Cunte3s K-crpodan- 
THHa-B ... ASey SHEER Sorel 


MW. ®. Maxapesnu, M. A. Tponn u 
A. Y. Koaecuuxos. Xumuyeckoe u3y- 
yeHwe HOBOrO cepyedHoro TaNKO3sHya 
2%KeTYWHHKAa sJeBKoHOoro (Erysimum 
cheirantioidess ly.) aa auire cnueanes 

H. C. Hukonaes u B. ®, Cyxopepxon. 
Hospie KOomimsleKCHBIe coequHeHHs 
rekcaTopHyo0B MouHOZeHAa, 
pama, ypaHa c dTopufamu wesna u 
aMMOHMA .. . i SEP Ph 2 

APA. Monomapenxo. MccieqopaHue KH- 
HETHKM peaKUMM MpAMOrO 3aMelleHuA 
HATPOrpyNibl XOPpOB B HATpObeH3oue 
H M-XJIOPHUTpOOeH30Ne NpH WelcTBun 
Ha HHX 4YeTbIPeXXJOpucToro yrvle- 
eC Ere CME GG ganar e ec ie 

lr. A. Pasysaes, JI. M. Tepman u 
r. TF. Weryxos. Uccnenopanue me- 
XaHW3Ma TepMuueCKOrO pa3sJOKeHUA 
mlepkapOoHaToB B pacTBOpe . .. . 

O. A. Peyros, B. UH. Coxouosp x 
HM. Wi. Beseykas. O1exrpoduipnoe 
3aMelleHHe Yy HacCbIIeHHOrO aTOMa 
yruiepoyqa. Buinauue cpefbl Ha MeXa- 
HH3M MpOTeKaHHA peaKUMH H30TOII- 
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Horo OOMeHa STHNOBOFO aupa a-6pom- 
MepkypieHHlyKcycHOl  KHCJIOTHI Cc 
OpOMHOH pTyTbIO, MeueHHoit Hg?03 
A. II. Cumonos, JI. H. lnropun, 
T. B. Tananaega u K. A. Kouemxos. 
Visyyenne crpoenua  anKoronator 
JIMTHA METOJOM HH*pakpacHelx cnektT- 
poB norsomenun. Caa3b O — Li... O 
T. A. Ieronesa u E. M. Beassecxas. 
Bopoprannueckne coequuenna. Cun- 
Te3 H HeKOTOpbie CBOUCTBa Tpu-(S9THAI- 
MepKallTO)-y7MOopanHa. . . 
| H. M. Tpapauutenu, K. ui. “Uepxe- 
sumBhad u A. JI. Merpos. Jleiicr- 
BHE TPH9THICHIaHa Ha awerTumeHo- 
BhIe Y-IHKOJIH B peicmnn PAO 
Hofieeben Gis . ... 2 5 
A. A. [pux6epr, A. Hu. Creyenko i 
E. H. Wnpkospa. Kucsorunie cpoii- 


cTBa Wuc- 4 TpaHc-H30MepoB 
> t (Pt(glh)s (NHs)2)Clo sia epi 2 
M. St. Ty6eprpuu, JI. C. Moaax, 


_B. X. Bpoyckan, K. A. Kyiip u 
10. B. Smun. Cnextpsi aeKTpoHHo- 
rO MapaMarHHTHOrO pe3soHaHca B pu- 
OasITHHCKHX TOPIOUHX caHMax .. . 

b. M. Muxaiinos, A. A. Axnasapsn 1 
JI. C. Bacuabes. Cuntes u cpoilictaa 
TeTpa-H-NIpOnMquOopaHa u TeTpa-H- 
OyTHIquOopaHa . . 

B. O. Moxnay u H. Mi. 3yepa. ‘Cnextpo- 
coTOMeTpHYecKoe uCCefoOBaHHe BOJ- 
HBIX paCTBOPpOB HOANOMUBHHUIOBOTO 
Gnd . .— a 


A. H. Hecmesnos u P. B. Tonosua. ie 
JONbHOe 3aMbIKAHWe a300eH3OU4a C ILHK- 
JIOTeKCaHOHOM . . ie eis 

H. H. Cysopos u H. n. Copokuna. Baus- 
Hue CTpOeCHHA apHJITHypas0HoB Ha UX 
TipeppalleHHe B MpoOHsBOAHEIe HHLONA 

JI. C. Penbgmteiu, C. A. Pettaunrep 
nu A. C. Ky3pmuncxunit. K sompocy o 


KpHCTaJJIM3 avHn HH3KOMOJeKYyJIAp- 
i HbIX BeUleCTB H3 PaCTBOPOB B_ BBbICO- 
Ps a 


M. ®. Wocraxosckun, H. B. aon H 
B. B. Iyxuapesuy. Cuyte3 u HeKOTO- 
| pble IpeBpalleHHA BTOPMUHLIX Y-KpeM- 
«x HECOWep*Kall[uX alleTHJeHOBLIX CIUPTOB 
H. HW. Ulyikwn u T. WU. Happimxkuna. 
Jleruipupopanne MATH- u WecTHuIeH- 
HBIX IMKJaHOB B IpHCyTCTBHM aKTHBH- 
pOBaHHOTO yrid .. . : 
HM. WW. Asumapuu, 0. M. Merpyxun u 
Ilse lOub-can. Pasyenenue HHOOMA 1 
TaHTala skcTpakinelt N-6ex30nus@e- 
HMJITHApOKCHaMuHaTa HuOOHA . 

tO. B. Backos u B. B. Mepekanun. Cux- 
Te3 WH XHMHA HHTpOaua .. . 

WM. 1. Tonpamreiin, E. H. Typpsnosa, 
E. JJ. lennuckas u K. A. Koueurkos. 
JIHMOMbHBIE MOMEHTEI OIOBOOpraHii- 
YeCKHX XJIOPHJOB HM UX CMOCOOHOCTb 
K KOMIWI€KCOO6pa30BaHHlO . . 

M. B. Toposuy u H. K. A6y6akupos. 
Hospi cuute3 19-Hop-11- eae 
THKOCTepoH-alleTaTa . . : 

B. M. [ps3nos, B. H. Wlumyauc. u 

 B. Jl. Arogoscxnii. Sapucumoctb Ka- 

_-« TasIuTHUeCKHX CBOMCTB MeTAJIJIOB 
OT cTemeHH UpHOMKeHHA COCTOAHUA 
HX MOBepXHOCTH K paBHOBeCHOMY . 
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B. E. 3aiues, 10. H. Weinxep u 
10. Jj. Kopemos. Mudpaxpacusie 
CNEKTpbl H CTpOeHHe HeKOTOpHIX He- 
GeH3OMTHBIX Gaeer a coelH- 
HEHE) fo ae 

B. HW. Muxeesa u B. ‘By Bpefinuc. so- 
TePMbI pacTBopHMocTH pu 0° C B Tpoit- 
HbIX cucreMax NaBHs — NaCl — 

H,0' u NaBHy— NaBr — H3O . . 

A. H. Hecmesnos, H. C. Kouerkosa u 
P. B. Marepuxosa. Auetunpunie mpo- 
H3BOUHbI€ MeHTadTaHoOpHmeppomena . 

Pr. MW. Hukuurnn, Pr. B.Comos u A. JI. Mer- 
pos. Cuntes  1,14-rerpaqekanyuKap- 
Oonopon u 1,15- sume ge oe 
HOBOM KUCJIOT : 

A. B. Hukonaes u M. Tl. Muxaiiaopa. 
Cnoco6 onpegemenua coctapa aati 
rHpyemoro komivieKkca 
H. Cesuenko 1 M. M1. 3areKos. Un- 
‘bpaxpacusie CeKTpbl HECHMMeTpHu- 
HBIX JHallWJIBHEIX TlepeKuceH . . 

JI. X. @petizann u B. 3. Wapd. Uccae- 
Hopanue cTyieHuaTow feruspaTaluu 
TIMKONeH Ha Sushi ca ae 
KaTau3aTope. . . 

C. H. Xpomor, 9. A. Woxoea, X. E. " Cre- 
puu vu B. A. Kasancxui. Kontaxtrune 
TIpeBpalleHHA IWHKNIOOKTaHa B IIpH- 
CyTCTBHM HMKeleporo KaTalu3aTopa 

3. A. Wa6aposa, T. PaGoza u M. A. Mpo- 
Ko@bes. CuHTe3 HYyKIeOTUAKOepMeH- 
TOB H POJCTBeHHBIX COeqHHeHU . . 

H. WH. Ulyixun, 9. Kosay, HW. ®. Benp- 
ckuh u M. baptrox. KatamuTuueckoe 
THAPHPOBaHHe OpraHHyecKHx OKHCel 
B IIpOTOUHOH CHCTeMe Tip MOBBIINeH- 
HOM JjaBJIeHHH BOWOpoya.. . 

¥O. [. bopogpxo u A. K. Ceipkun. Mone- 
KYJIAPHbIe COCAMHEHUA AUPeHUIUNKIO- 
mponeHoHa, Tpomona u Bol 
C XJIOPHCTHIM BOJOpOyOM... . 

C. H. Tanaxues u K. A. Wapndos. Bane 
TeleHHe TemOTHI O6Opa3s0saHHA aHTH- 
MOHH]la HHUA WYTeM CIaBJIeHHA B Ka- 
mopuMeTpuueckow GomOe .. .. 


B. B. Kopmax, B. HW. Kacarouxun, 
A. M. Caanxos, IO. MN. Kyapasues u 
K. Ycen6aes. O cuHTese u CBOlCTBAX 
WomMaueTuieHa ... 


B. H. Cerxuua u Jf. H. Kypeanoss 06 
H30TONHOM OOMeHe BOfopoya B Mep- 
BUYHBIX HM BTOPUYHbIX alKUIXMOpupax 

JI. M. Tepmaun, I. A. Pasysaes u I. I. MMe- 
Tyxos. IIpuHcoequHeHue H30IpomnuJo- 
Boro CliupTa K MaJleHHOBOM KuCJIOTe, 
WHULAUpOBaHHOe MepKapOouaTaMu. - 

JI. A. Illykuna, C. H. Kapa-Mypsa 4u 
lr. ®. Tpomosa. Hospi metog nowyye- 
HHA S-aMMHOaMIbHbIX MpOM3BORHBIX 
TICMTHOBILMCTEHHamame) aus 

JI. JI. Ulyxoscxas, P. HW. Naapank u 
A. JI. Merpos. Cuntes u peak ale- 
THJICHOBEIX KpeMHeyrvieBoqOponos. 

P. JI. Ipaux, C. B. JcGposonpcKkun u 
A. MW. Kopoaes. Katamuraseckne mpe- 
Bpamennua N, ee anil 
CHJIAMHHOB. . 

T. H. WOpmenko u A. K. ‘fateowert ci 
Te3 Me€HaCbIILeCHHBbIX KpeMHMHopraHu- 
wecKHX MepekucehH . .-+--++--s 
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XIII, BH3BHYECKAA XUMHA 


3. HW. Ayuposuy. PaqukalbHad NouH- 
MepH3allua Kak sHeprerHyeckHt Well 
HO Mporecc, OcyilecTBIAeMbIH MpH 
TIOMOWH SKCHTOHA . . ...-..--s 

B. C. Borganos. Bos3HHKHOBeHHE a9p030- 
Jeli Mp payuonuse ras000pa3Hbix 
NIMEBOROPOMOB soe) ate alee ee 

r. K. Bopeckos, B. A. jisucbko Hu 
T. A. Troamkosa. Bulnanwe BOE i 
KHCMOposa Ha MOJMMepH3allMio 9TII- 
JIeHa Ha OKCHHOXpOMOBOM KaTaJIM3a- 
PRON eee eS Oe Gen Se Sale te = 

A. E. Bopucos, H. B. HosuKxosa 
H. A. Uymaescxuh. Mudpakpacupie 
CM€KTPbLI MOPIOWeHHA MeTaIMoopra- 
HHYeCKHX COeTHHEHHH 9THIeHOBOrTO 
paga. O unc-, Tpadc-Kondurypalluax 
HIpOMeHHJICY PbMAHBIX coeqnHeHHult 
(Sbllige Sb my ec eae 

Shy 1s Barannene b. H. Korasp u 
P. M. Ospyukas. MccieqoBpaHue TOH- 
KOM CTpyKTypbl peHTreHoscKHx K- 
KpaeB MOromeHua Mapranua B MnTe 
B OOacTH TemMepaTyp aHTudeppomar- 
HHTHOPO IipeppalleHHaA .. .... - 

B. H. Bustonos. K mMarematuyeckol TeO- 
PHH CTallMOoHapHOH CKopocTn ropeHHuA 
KOHJ€HCHPOBaHHOrO BelllecTBa . . 

K. K. Escrponbes u B. A. Xappw3os. 
O mpupoxe mpopogumoctu Geciye04y- 
HbIX OapHeBOCHIHKAaTHBIX CTeKO . . 

Jil. WH. Kaprautesa, 3. C. BymwaHoscKas, 
E. B. Bapenxo, A. M. Bapuiasckui 4 
M. A. ITipockypoun. HMccnenopanne 
palwalHOHHOTO OKHCIeHHA OeHs0ua 
B BOJHOM pacTBOpe MeTOJOM MedeHBIX 
aTOMOB... : 

Ho. A. KouGanopcKnii, fri C. Tlonax H 
9. Bb. UWsuxrep. y-paquoiu3 x-ren- 
TaHa, aj\cOpOHpoBaHHoro Ha OKHCHBIX 
CUE BICEUROPD Ss GG hy oo to. 6 a < 

Jloy Uxu-canb, E. M. Casuukan 
b. Tl. Bpyue. O sausHun oprannue- 
CKOrO paCTBOpHTesId Ha CBOMCTBa Kap- 
OOKCHJIbHOrO KaTHOHHTa . .. . 

P. E. Mapyanetusuan, A. PL. Monos, 
B. B, Hukumau ®. C. Akyumu. O zByx 
THMaX SJICMCHTApHBIX peakWuli pH 
KaTaJIHTIHUeCKOM THApupoBanun 
OUCDHHOBN GN oa) 5 a I ee 

M. FO. BaGxun, A. B. Kucenes u 
A. Sl. Kopouses. Tenors nu sHTponunt 
aycopOuun apoB rekcaHa Hu GeH30ma 
Ha a9pocuiax C MOBepXHOCTbIO, XHMH- 
yecKH MOAUDHUNpOBaHHoH gag ey 
CHJIMIbHBIMH TpymwaMw.. ... 

B. 9. Baccepéepr, A. A. Bananann i 
H. P. Jlaspigona. O6 o6pa3o0sanun m0- 
BepXHOCTHBIX payuKasonox06HEIXx 
TIPOM@XKyTOUHEIX (opM MpH reTepo- 
MSO MEMENOEIS 6 6 Gg 5 4 oo oO 6 

B. H. Bumonos. K Treopuu 3po3i0HHo- 
TO. TOPeHHAMOpOXOBy lsu. Me auntie 

JI. A. JIopayes. K reopun pacnpocrpaue- 
HHA WlaMeHM B CHCTeMaX C HepasBeT- 
BJICHHBIMM IeMHbIMH peaKIMAMM . . . 
» WH. Mycnxuu u O. A. Ecun. Koacpu- 
IHeCHTbI Ludy3HH HOHOB B Pasties 
JIGHHBIX Ullakax . 

C. A. Capapos, A. H. Ueprora u 
M. A. Wpockypuun. O  nzelicrsun 
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TaMMa-H3JlyyueHHA Ha 
TBOpHI THO*eHa . . 
A. C. Uuxsaue ui FO. H. Bacuanes. To- 
BepXHOCTHOe HaTAKeHHe Ha rpaHue 
MexK,Y JBYMA Tras0BblMu dasamu not 
BbICOKHX J[aBJICHHAX . . A 
IT. T. Acbanacbes, B. K. Booues n 
Jl. [. Bomrxopurunos. K TeopHn B03- 
Oy2KeHHUA B3pbiBa yapoM . . 

A. M. Manaxos, O. A. Ecnu u B. M. Jle- 
NWHCKHX. K cTpoeHHiO MOBepXHOCT- 
HOrO CJIOA paCMaBIeHHbIX HHOOaTOB 
M. 6B. Hetman, B. Bb. Mauuauep, 
0. A. UWniannuxos u E. C. Topcyesa. 
3aBHCHMOCTb NepHoxa HHAyYKWMH OKHC- 
JIGHHA OT KOHIeHTpalluH aHTHOKCH- 
Ma mre 


M. Tiapmouenxo u E. A. Tpogan. 
me pOJIM XHMMHYeECKHX HU KPHCTaJIH3a- 
IHOHHBIX TpoweccoB B OOpaTHMbIxX 
TONOXHMHUYCCKHX peaKWHAX . . z 

O. C. Monospa u A. T. CamxkaposcKnii. 

K Bonpocy 0 BJIMAHHM KaTOHO BOCCTA- 
HOBJIGCHHOrTO BOOpoya Ha CBOHCTBA 
MeTaJIJIOB . . 

JI. Paguy, HM. I. Kpasuyx uP. E. Map- 
Janeiwpunu. TepMuueckoe  pa3Jio- 
2eHHe HeKOTOPBIX opraHHueckHx 

COeCAMHEHHH B IpHCyTCTBHU JelTepuA 

H. H. Cupota u H. M. Onexnosuu. O pac- 
TIpeAeNeHHN SICKTPOHHOH  TOTHOCTH 
B (ApCCHWGN MHpIeis pean seems 

Cr. TY. Xpucros. O pou TyHHeJ/bHOrO 
apipekTta B XHMHYECKHX peakIHAX 


BOJHBI€ pac- 


C.F. Sureauc, T. B. Inne u H. M. Unup-- 


kos. Kuneruka peak BOCCTaHOBJIe- 
HHA TpldenwiKapOuHOa W30Mpo- 
TIWJIOBbIM CHHPTOM B cCpese BOAHOM 
c@pHOH KHCIOTHI NyTeM THAIN AHOrO 
UNO Go Go Ape 5 2 2 xt 9 


B. C. Bacunbesa, WH. B. J[poranesa, 
A. B. Kucenes, A. SA. Kopoues u 
K. Jj. UlepGakopa. Teomerpuueckoe u 
XHMMYeCKOe MOLMDUMUpOBaHHe CHJIN- 
Karela Id wee ras0poH Xpoma- 
TOT PADUM Ue 2 Pe Te Seeeeee Pn eee ete 

M. B. Typbes. Macc-cnextphi uv nepBi4- 
HbI€c MpOuecchl paqwalwOHHO XHMHH 
TlapapuHOB .. . 

B. P. Junge, JI. A. Maproanc u C. 3. Po- 
rHHCKHH. KatTaluTuyeckue cCBOHCTBAa 
KOOaJIbTO-MapraHeBbIxX IUMMHeelt 

A. [. Jlyaqun, T. M. Muxainos u 
C. I. Fa6yya. O nopeqenuu Kpuctai- 
JIM3ALMOHHOM BOE B CErHETOIJIEKTPUKe 
KaFe(GNye"ss0: Baretta 5 Oe 

HM. A. Hosoxarcxni, O. A. Ecuu u 
C. K. Uyumapes. O zuddpy3un Boxoposa 
B paCiIaBICHHbIX UWlakaxX .. . 

A. K. [Tuckxynos, J. H. luropun, 
b. H. Crenanos u 9. P. Kannumonrt. 
McculeqoBpaHue MapaMarHuTHOrTO peso- 
HaHCa paCTBOpOB HeKOTOpPbIX OKCH- 
asOCcOeqHHCHHH Me@IH ...... - 


B. B. Parunos, I. J. Kyyepsesa u 
lr. TP. Menentbesa. TepmMoquuamuge- 
ckHe HM udpy3uOHHble XapakTepH- 
CTHKH CHJIMKATHBIX COCTABJIAIOWINX 1e- 
MeHTa IIpH HX pacTBOpeHHH B BOFe . . 

H. H. Cupora un H. M. Onexnosuy. Pac- 
TipefeyeHHue SJICKTpOHHOH  IMVJIOTHOCTH 
B apCeAye Tayi amelie ts sateen ets 
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A. HW. Mlarenureiu, E. A. Axosnesa u 
9. C. NMerpos. O6 uxnunuposannn 
NIOJMMEPH3allHH TBEPIbIM aMHZOM Ka- 
JIMA HW AaNKOTONATOM B AUMeTOKCH3TaHe 

‘B. A. Adanacces, B. A. Monomapenkxo a 
H. A. 3anopoxupii. Ancop6unonnas 
CMOCO6HOCTh H KaTaluTHUeCKad ak- 
THBHOCTb [WaTHHHpOBaHHOrO§ yr 
B OTHOUeCHHH MpucoequHeHuA HeKO- 
TOPbIX KPeMHUHTHpusoB K HeHacHI- 
WICHHBIM CO@MHHeEHHAM . ..... , 

A. A. Bepaun, JI. W. Borycsascxnii, 
P. X. Bypuiteiiu, H. T. Marseesra, 
A. H. Wepae u H. A. LUlypmoscxas. 
O HeKOTOpEIX 9eKTpOdusnyecKUx 
CBOHCTBaX NOJIMMepHbIX KOMIJICKCOB 
TeTpalluaHsTuseHa C MeTadaMu . . 

9. A. BauromGepr, A. J]. Mannescxuit u 
H. M. 9manyaub. Kputuueckne sapue- 
HHA MpH 2XuzKopasHoM oOKHCeHHU 
OVTSRIsEMOCHSONC. 6) be pus & 

A. B. Bonyapenxo, B. ©. Kuceses u 
K. I. Kpacuabunkos. O tepmuueckoii 
WerHfpaTauHH kpemMHe3seMa UH HeKO- 
TOPbIX CBOHCTBaX ero MOBepXHOCTH 

P. M. Botitenxo u 9. M. Pacxuna. O ue- 
KOTOPEIX  CBOHCTBAX  IOJHMepHBIX 
TIOJy IpOBOAHUKOBLIX MaTepHaJIoB 

Tl. A. Jlem4enxo u A. B. Jlymancxuis. 
Tlecomo6uiusayud yriesoxopoyos u3 
PaCTBOPOB MbII HaTeHOBbIX KHCJIOT H 


WaypuHaTa Kawa .. ...... 
P. M. Saiizenb. OG ycroitunBoctu jeTo- 
HalHOHHBIX BOJIH B Ta30BbIX CMeCAX 
‘B. H. Kpasuos u A. ®. Epmousosa. Cra- 
IHOHApHBIe MOTeHIUMabl WHHKa H 
AaM@JIbraMHpOBaHHOrO I[MHKa B CyJIb- 
(aTHEIX pacTBOpax, copep2Kalllux Me- 
PeMeHHBIe KOIWUeCTBA HOHOB WHHKa 
PS ES See 
A. HM. Posnoscxuii. Yrouxeuue peute- 
HHA ypaBHeHHA TeMMJONMpOBOAHOCTH 
B laMeHH . ... . en 
Sf. WM. Typpan u A. HV. Unuman. Baua- 
HHe KOHILCHTpallu HW MpHpOAL WleOuH 
Ha KHCJIOpofHOe MepeHanpaxeHHe Ha 
HHK@JIeBOM aHOfe .. ...-.- 
“A. H. ®pymxun, O. A. Tetpui u 
H. B. Huaxkounaesa-Pejoposuy. Kpu- 
BbIe TOK — BpeMA MpH BOCCTaHOBJe- 
HHH @HHOHOB Ha KalleJIbHOM SJIEKTpOse 
M. H. UWlaxnaponos. Pemeesckoe pacces- 
He CBeTa H OpveHTauMOHHad yilops- 
WOYWHHOCTh MOJIeKyYI .....-- 


‘B. A. Topzeesa, E. B. Eropos, 
Tr. M. )KaGposa, b. M. Kanenatu, 
M. A. Kyunepes u C. 3. Pornuckui. 
IIpumMeHeHue uoHHsupyioulero = 3J1y- 
NeHHA K MCCIEMOBAaHHIO MpoOieccoB 
pa3omKeHua oKcalaTOoB Meu H 
ROR OTG? Ue hs | hee nr re 

M. P. Kpwuescxuit u JI. A. Port. K Teo- 
PHu OpoyHoBcKorO ABYXxKeHHA B KpH- 
THUCCKOMMOONACTH! 40 fF. Nis SE A doe 

‘B. HW. Jlaspenrbes, A. HW. Fepacumos u 
T. H. Pesyxuna. Tepmoqunamuue- 
CKHe XapaKTepuCTHKH OKHCJIOB HHOOMA. 
(PaBHopecue ¢ BOOpOJOM H 9/IeKTPO- 
XMMHYeCKHe H3MepeHHA). .. .- - 

. E. Huxutrun. MexmonexyiapHaa 
Nepefaua 9Heprun Np CTOMKHOBeHHAX 
‘XHMHYCCKH AKTHBHBIX MOJICKy . - 
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M. C. Ocrpukos. O mponeccax pa3zu- 
THA HW CMbIKaHHA TpelluH B H30TpON- 
HOMO LEBEN ONG Te1Cll ss 9 amr ene 

JI. C. Manatuwx. Odo6uexnoe mpasnao 
DEEMOR d's Lot ouee Sth teeeen a Seen 

M. B. Cmmupuos, JI. A. Lnoskuna u 
H. A. Jlorunos. OkucautenbHo-Boccra- 
HOBHTCIBHBI  MOTeHIMal CHCTeMEI 
Ti**/Tis+ uw Koncranta papHosecusa 
peakunu 2Ti8+> 38Ti2+ B xnopuyquErKx 
DACITabaX. test cece eer: wee eee 

B. J. Cymm, 10. B. Fopionos, H. B. Mep- 
nos, E. Jj. Wykan u I. A. PeOungep. 
PasBuTHe TpellHH B u3rHOaemon WHH- 
KOBOHM IaCTHHe MpH JIOKaJIbHOM HaHe- 
CeHHM %HIKOTO MOBepXHOCTHOAKTHB- 
HOVOMMeraiid (ply iH) hint ae) see 
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XIV, XHMHYECKAA TEXHOJIOFHA 


b. M. Byrt, A. A. Maiep u B. IL. Bap- 
wa. YCTOHYHBOCTh rHzpocysbtbo- 
aJIIOMHHAaTOB KaJIbUuif . . .... 

A. M. Posen, B. A. Bacuabes, I. 1. Pop- 
mxkosayH A. WM. Bbes3y6opa. O mexa- 
HH3Me Wpowecca B HacafOuHBIX KO- 
NOHHAX 1C WYIIDCAMMEH: =.5 see. ee ee 

A. X. Bperep, 0. C. Pa6yxun u 
®. A. Maxauc. O6 9dcexTuBxHom nc- 
MOMb3OBAHHH TeMIOBLILEIAIOULUX 3Je- 
MCHTOB AJ@PHbIX PeaKTOPOB B kKaue- 
CTBe HCTOWHHKOB -H31yueHHA B pa- 
J\MallMOHHO-XUMITUeCKHX ammapatTax 

II. Jj. Waruxon. K uccneqopanuio xpo- 
MHTa B HarpeBaTebHOM MAKpocKore 

B. WH. Kaaccen u C. WH. Kpoxun. O kou- 
I[GHTpHpOBaHHH KCaHTOreHaTa BOJIb 
Tpexda3Horo KOHTakTa pu Puoranuyi 

WM. H. Waaxcun, M. A. Beaskos u 
JI. WI. Crapynx. Ilpumenenue payuo- 
JHOMHHECHEHIMH, BbISBAaHHOH -YacTH- 
waMuw momonua-210, Waa aHalH3a 
DY WOMMMep aS ame i mecme mie any errs 

lr. T. Acbanacbes, B. K. BoGones u 
JI. T. Boarxosutuuos. K omenke uyscr- 
BUTCNSAOCTH BL) Be test. eet = 

B. C. Jlanatyxun. OddexT noppiienun 
H3HOCOCTOHKOCTH MeTAasJIOB NOX, BIHA- 
HH€M XHMMUYCCKH aKTHBHOM BHeLIHel 
CPGTE be leNbn eee reese rome ee Mra et tite 

B. H. Mesmx-laiixasan u A. A. Bait- 
yeHKo. UccueqopaHie = MeXaHH3Ma 
yMpOuHeHUA KOHTAKTa MexKy My3bipb- 
KOM H YYrOIbHOH wacTuleH amoiap- 
HEIM |) Pe€areHTOM! 2%). J he se 

B. b. Parnauos, T. H. PosenGeps, 
H. M. Py6ununa u I. Pr. Menenrbesa. 
O mMexaHu3Me KpuCcTaslIusaluu CocTaB- 
JIAIOULUX IeMCHTHOTO KaMHA .. . - 


XV. TEOFPA®HA 


C. B. Bpyesuy u C. B. JIoyapes. O co- 
qep2kanuu CO B atmocdepe Hat THXHM 
u VMugulickam okeaHaMH H B paHOHe 
UepHoro MOpH .. +s - ee 2 


XVI, FHAPOJOFHA 


A. JI. Capapencxui. Iennol pacuet 
OMKHJaeMX BeJIMUHH cTOKa, ToTepb H 
3amacoB C OlpesesweHHeM HX BepoaT- 
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XVI, FEOJOPHA 


lr. H. Bposkxop u T. A. Mockasenko. 
JlenTOXJIOPHTOBLIN TOPH3OHT B OTVJIO- 
2KCHHAX cpefHeli 1oppl LentpamtbHoro 
Tlarecratiaiy 5): avicesed cae Meee 

E. Il. Jlenucos. O Bospacre MOKpOBHEIX 
6a3ambToB JOxKHoro IIpumoppa . . 

r. WH. Kapmuuuua. O rpannme akua- 
THWIbCKOrO H amllepOHCKOrO ApycoB 
IIpukacnuHlckoli CHHeEKIM3bI ... . 

JI. B. Komaes, A. J]. Muxanescxaa i 
C. H. 7annaesnu. O Bospacte iemou- 
HbIX HHTpy3uii XuOunckux u Jloso- 
3epcKux TyHAp (KoapeKuit nostyocTpos) 

E. B. Makcumos. CraquasibHpiit xapak- 
Tep OTCTYMaHHA BIOPMCKHX JleHHKOB 
B J[KyHrapcKom AJlaTay H B HeKOTO- 
pbIX Jpyrux ropHprx cucremax A3suH 

Aj. Marsvesckas. OcHoBubie YepTbl 
TEKTOHHKH OCayOuHOrO wexwa 1OX%KHOH 
yactu IleyopcKkol fenpeccuH .. .« 

lr. A. Yepuos. Hoppe qaHHple mo cTpa- 
Turpaduu BepXHero eBoHa B BOCTOU- 
HOU uacTH bowbueseMebCKOW TYHAPbI 

b. Tl. Bapxaros u Fr. F. Meabuux. Hux- 
HHH mameosow Ilamupa u JlapBasa 

P. A. Bugpxues u HO. HW. Munaesa. 
K sonpocy 06 ucrouHHKax CHOCAa B e- 
pHOd opMupoBaHua HWKHeIOpCKUX 
KOHTHHEHTAJIbHEIX OTIO2KeHHH B LeutT- 
pambHon Skyruu (6acceiin Amru) 

A. A. WyOuncxuii u JI. A. Bapnansny. 
CklaquaTpt dyHyamMext iceHcKo- 
JleHuurpaycKon aHTHKJIMHaJI bHOW 
nomocht B CeBepo-Sanaguom IIpen- 
KaBKa3be . . ees 

B. B. 3akpyTKuH. Oo aHadapCKHXx TICeB- 
WOTaXHMMTaX M MX BO3pacTe .. . 

M. C. Mypappes. Crpaturpapua u ba- 
IlMaJIbHOe CTpoeHHe BepxHellepMCKHX 
OTJIOKeHH B Oacceline cpefHero Teye- 
HS pp. wllewopEl ase 

M. C. Harn6una u T. B. Mosuanosa. 
O cTpykKTypHOM NoJloxKeHHH Me3030ii- 
CKHX rpaHuToB B Mourojzo-OxoTcKkon 
30HE H MpHJleralollux palioHax CrTa- 
HOBOTO xpeOTa .. . pe) ice a 

A. 3. Taseryqnuos. Hexoropuie JaHHBIe 
H3 UCTOPMM pasBUTHA HKHEMepMCKUX 
OTMO*KeHHH Ha TeppuTopuu Tatapuu 

B. WM. Bapanos u JI. M. AtaiwKkun. Hosaa 
HaxOJKa BEpXHEOJIMTONeCHOBOM sOpEt 
B SananHom KasaxctaHe . . 

B. HW. Bynanos, A. M. Mecxu, B. H. "Boa 
kos HC. Ii. Kupuanos. O63n0xax rpa- 
HHTOHHOrO MarmaTH3Ma Ilamupa Hu 
Jjappaza . . . rae 

MH. Jl. Topwreiu. Kapra WeoTeKTOHHKH 
Bepxuero IIpuquecrpopba . .. - . 

H. Tl. Kopasesa. Hospie annie 0 BH- 
HOBOM cocTaBe OpaxHonoy HMaxKHeMa- 
JI€OreHOBbIX OTIOKeHHH Kppima (Bax- 
uNcapalickult pation) Hu SakaBKka3bA 
(CyxymMckui pation) ........ 

A. HM. Mockeutan. Coornomennsa Haj- 
NOHMeHHEIX Teppac Bourn u ApeBHux 
TpaHcrpeccuit Kacnua c oneqeHeHuasmu 

B. A. TsepyoxneGos. O KpymHom Baso- 
OOpa3sHOM MOHATHH B BOCTOUHOM ua- 
ctu MpkytcKoro am@uteatpa.. . . 

B. H. IWoano. Crpyxrypxpie ocobeH- 
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